Rural output, inputs and mechanization in Victoria 1870-1910 by McLean, Ian Warwick
RURAL OUTPUT. INPUTS AND MECHANISATION
IN VICTORIA 1870“1910
by
Ian Warwick McLean
A thesis submitted for the 
degree of Doctor of Philosophy in 
the Australian National University
December 1971
This thesis is my own work.
iP. llk/MUi
iii
AC KN 0¥ LED GEM BNT S
This thesis was written during the tenure of a 
Research Scholarship awarded by the Australian 
National University.
I would like to thank Professor N.G. Butlin,
Dr J„A. Dowie, Dr A.R. Hall and other participants 
in the Economic History Seminar for their helpful 
advice and criticism. Dr N. Cain, as thesis supervisory 
has patiently read and commented on all aspects of my 
w o r k .
Mr D.AoR. Kerville of Massey-Ferguson (Australia) 
Limited and Mr F. Strahan of the University of Melbourne 
Archives assisted in securing access to business 
records. I am also grateful to members of the Joint 
Schools Programming Section at the A.N.U., and to 
Dr T.Go Parsons of Macquarie University for permission 
to refer to his unpublished thesis.
Finally5 I wish to acknowledge my indebtedness to 
Professor J , D . Gould of the University of Wellington 
who introduced me to the study of economic history and 
encouraged my interest in the field.
Ian W. McLean
iv
ABSTRACT
This study is divided into two parts« In Part X 
the contours of rural development in Victoria between 
1 8 7 0 and 1 91 0 are described through the estimation of 
annual series of aggregate rural output and capital 
stock and decennial estimates of the rural workforce« 
Because of the limited range of available quantitative 
material and its frequently poor quality, much of the 
discussion in the text is concerned with problems 
associated with these historical statistics« Analysis 
of the resulting time series indicates a fairly steady 
long-run rate of growth in rural production despite 
the end of the extensive geographical spread of 
farming in the 1 8 7 0 s 5 and sharp fluctuations in the 
level of output between 1895 and 1905» The composition 
of rural activity in Victoria was different from that 
for Australia as a whole in the smaller role played by 
the pastoral industry and the larger contribution of 
dairying. The sources of this expansion of output 
appear to have changed significantly around the turn 
of the century: about two-thirds of the measured
increases in labour productivity and half that in 
technological change between 1 8 7O and 1 9 1 0 occurred in 
the last decade of the period.
Part II is concerned specifically with rural 
mechanisation in Victoria - a change in production 
technology regarded by historians as central to any 
explanation of the rural development of the period, 
yet nowhere the subject of close examination. A 
survey is made of the circumstances surrounding the 
introduction and adoption of some of the more important 
cultivation and harvesting machines introduced, the 
inter-regional pattern of machinery usage during the 
1870s, and the extent to which Victorian farmers 
relied on overseas machines or machinery designs 
during the late nineteenth century« Before the 1890s, 
mechanisation was confined principally to the two farm
Vfunctions of cultivation and harvesting, only later 
spreading to planting, dairying and other activities» 
Long time lags were commonly found between the initial 
introduction and widespread acceptance of most major 
innovations. And, despite a concentration in the 
literature on the importance of Australian machinery 
inventions, machines of North American manufacture 
or design were found to have made a large and increasing 
contribution during the period to satisfying the 
Victorian farmer's machinery requirements.
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NOTE ON TERMS AND ABBREVIATIONS
Throughout this thesis the therm ’r u r a l ’ denotes 
all branches of farming, principally ’agricultural’ (crop 
production), ’pastoral' (wool and meat production) and 
dairyingo Hence 'agriculture' is given its narrower, 
Australian meaning«
Generally, statistical information presented relates 
to years ending March, and hence are hyphenated, e « g 0
1870-71o
Although the Federation of the Australian colonies 
did not occur until 1901, we have used the word Australia 
in relation to the nineteenth century as well« At the 
time of Federation, Victoria's status changed from colony 
to state«
The following abbreviations have been used in the 
the s i s :
The Age (daily newspaper, Melbourne) 
The Argus (daily newspaper, Melbourne)
Age 
Argus 
Aust 0
Comm 0P * P
V 0 P 0 P
YoBc
The Australasian (weekly newspaper,
Melbourne )
Commonwealth of Australia Parliamentary 
Paper s
Victorian Parliamentary Papers 
Victorian Year Book
References cited in the text by square brackets are 
listed at the end of the thesis«
Chapter 1
INTRODUCTION
1o1 Aims, Scope and Method
Between the 1860s and the first world war a considerable 
expansion occurred in Australia’s rural industries. Large 
quantities of capital and labour, both foreign and locally 
mobilised, were applied to the increasing area of land being 
brought under rural production. A rapidly rising volume of 
farm output resulted, partly to meet the requirements of
Australia’s expanding urban centres, but increasingly in
response to the stimulus of world market opportunities.
A similar pattern of development was occurring at the 
same time in other regions of recent settlement. In Canada,
the western United States, Argentina and New Zealand, as well
as Australia, the rural industries played a strategic part in 
the process of economic growth.
However, the Australian experience encompassed several 
peculiarities. First, the rural industries’ share of gross
domestic product did not decline either in the period covered 
by this study or for a considerable time thereafter. This 
structural stability has been described by Kuznets [1966:96] 
as a ’significant and interesting exception’ to the more usual 
pattern of a long-run tendency for the share of rural industries 
in total output to fall and that of the non-rural to rise with 
economic growth. Secondly, both in the pastoral and 
agricultural industries, special characteristics of Australian 
geography and climate stimulated the development of production 
methods different from those employed elsewhere. The 
perception of these characteristics and successful adaptation 
of farming methods to them, was a long and frequently painful 
process of trial and error. Finally, the role of the state 
in providing the infrastructure necessary for successful 
rural development was both direct and substantial. This was 
particularly true of railway construction, but the land acts, 
immigration programmes, and direct government assistance to 
agricultural development (e.g. irrigation schemes) may also
be cited.
2 .
In an effort to extend our understanding of the nature and 
diversity of these patterns of development, this thesis focuses 
on one major region of the late-nineteenth century Australian 
rural economy - Victoria« Within this, two objectives are seta 
First, the broad contours of rural growth and change in the 
region are charted by means of the estimation and interpretation 
of quantitative measures of rural activity such as output, 
employment, capital and productivitya Secondly, within the
context of these historical time series, one of the principal 
changes in rural production technology during the period - 
mechanisation - has been singl.ed out for closer inquiry« These 
twin aims are reflected, therefore, in the structure of the 
study: Part I (chapters 2 to 5 ) contains the basic sectoral
estimates together with full descriptions of their derivation, 
while Part II (chapters 6 to 9) reports the inquiry into the 
course of machinery adoption on Victorian farms.
Clearly, the two Parts of the thesis are linked conceptually. 
The level of rural output and the quantities of inputs employed 
are determined at any given time by the prevailing state of 
technology and ruling factor price ratios» Through time, the 
actual production point may move for any of three broad reasons» 
The quantity of inputs may be increased under conditions of 
unchanging technology and factor price ratios; the production 
point will then move outwards through higher isoquants.
Second, changes in relative input prices may result in shifts 
along a given isoquant and in changing factor proportions but 
no alteration either in the level of output or in the state of 
technology. Finally, the shape and/or position of the isoquant 
map may alter, such that more output is obtained from less 
inputs either in the old or new combinations, or the same level 
of output is secured using new factor combinations without any 
change having occurred in input price ratios«
It is difficult to disentangle satisfactorily the influences 
acting on the level of rural output in late nineteenth century 
Victoria. One broad class of problems concerns the consistent 
measurement of inputs and output over time, including difficulties 
in aggregation, deflation and in allowing for changes in the 
nature of the quantities measured (the problem of 'quality change' 
Even if these could be adequately resolved, the statistical
3 .
outline which emerges will suggest only what happened to the 
level of each input, to the level of output, and to the 
relationship between them. Additional problems arise in any 
attempt to explain the observed pattern of rural growtho 
Historical evidence relates  only to the series of production 
points actually attained; there is  no direct evidence of the 
shape of the underlying isoquant map. Furthermore, input 
price information for the period is poor. Thus i t  is 
possible to make only tentative suggestions about the general 
movement in rural factor price ra tios ,  the changes which 
occurred in rural productivity, and the relative contributions 
of movements along and shifts  in the rural production function.
Rural mechanisation, as one major change in production 
methods may be viewed as involving either factor substitution, 
adjustment of the isoquant map, or both. Some aspects of the 
process may be expressed quantitatively with the evidence 
available - for example, changes intertemporally or interreg- 
ionally in the proportions in which machinery capital is  
combined with other farm inputs. In any attempt to describe 
this particular sequence of changes in production methods, 
however, i t  is  necessary to consider evidence of other 
influences such as climate, soil type, surface vegetation, or 
sheer prejudice on the part of the farmer.
The type of approach adopted in different parts of the 
thesis therefore varies according to the purpose of the 
exercise, the nature of the question considered, and the 
evidence available. In some chapters (especially 2,3,4 and 6), 
the desire to obtain basic quantitative measures of rural 
activity  from source material limited in quantity and frequently 
of doubtful quality has led to a description of estimation 
procedures in the text. This has been done more fully  than 
would be necessary i f  the inquiry related to a period with more 
reliable  and appropriate s ta t i s t i c s  and about which greater 
familiarity  with relevant in s t i tu t iona l  characteristics could 
be assumed.
The history of farming in Victoria during the forty years 
following 1870 is too broad and complex to be covered 
adequately by any single study. Our choice of a predominantly 
s ta t is t i c a l  approach was based on the following considerations.
4.
First, knowledge of Victorian rural development is sketchy 
and would very usefully be filled out by a survey of the 
level and composition of rural activity through the chosen 
period. Very little use has been made by historians of the 
wealth of statistical material available for the late nine­
teenth century. Of course, as with any historical evidence, 
serious questions may be raised concerning the reliability 
of the Victorian rural statistics published before 1910.
Hence a great deal of attention is given in the following 
chapters to problems encountered in their use.
Secondly, comprehensive and consistent estimates of 
rural output and investment for this period have previously 
been available only for Australia as a whole [Butlin 1 9 6 2], 
and the possibility therefore exists that ’the distinctive 
regional elements of the Victorian economy sometimes get 
blurred’ [Hall 1968:252] . Estimates of output, input and 
related series for Victorian farming should therefore permit 
some comparison of rural development in Australia with that 
in its Victorian component.
Again, in an effort to identify more precisely certain 
historical relationships, use has also been made of elementary 
econometric methods (Chapters 5 and 8). It is clearly 
recognised that economic historians using statistical tech­
niques of analysis face special problems. Less confidence 
can normally be placed in data relating to historical than 
recent periods. Moreover, the specification of a ’model’ 
or selection of a standard econometric technique has to be 
taken in the knowledge that institutional differences between 
the current and historical period may be sufficiently 
important to render their use inappropriate. And finally, the 
use of econometric methods in the pursuit of very limited 
historical questions must not lead the economic historian to 
ignore other evidence and to rely on statistical tests alone 
in reaching his conclusions.
Thus an attempt has been made to complement the statistical 
emphasis of much of the thesis with discussion based on 
literary evidence. Particularly in the examination of rural 
mechanisation in Part II, extensive use has been made of non- 
quantitative source material.
The thesis endeavours to balance, also, the provision 
of new his tor ical  information and i t s  use in the pursuit of 
interesting questions. For research into Australian economic 
growth is comparatively recent and students begin with few 
guideposts. This compels more attention to matters of basic 
evidence than would otherwise be the case. But as well as 
providing the framework for our study of technological change, 
the early s ta t i s t ic a l  chapters (2 to 4) will,  i t  is  hoped, be 
of value to scholars with other questions in view. In both 
chapter 5 and Part I I ,  however, where particular aspects of 
technological change on Victoria 's  farms are singled out as 
worthy of detailed investigation, the level of our inquiry 
al ters :  we 'seek an answer, as precise as possible, to a 
limited problem, rather than to speculate, on the basis of a 
certain body of documents, on a vaguely defined h is tor ica l  
d iff icu l ty '  [Hawke 1970:30].
1.2 Survey of Literature
The l i te ra tu re  on Victorian economic history is limited
in range, although significant contributions have recently
been made through studies of specific topics or comparatively
short periods. Specific reference to certain aspects of
the development of the rural industries in the colony is
contained in several of the standard texts on Australian 
2rural history. And a small number of studies have been 
undertaken of particular regions or features of Victorian 
farming between 1870 and 1910. However, no major inquiry 
into the topic has been made, and in none of the works cited
Coghlan's monumental work [1 9 6 9  > f i r s t  published in 1 9 1 8 ] 
remains extremely valuable; while sections of Hall [ 19 6 8 ] 
provide the most recent and comprehensive account of economic 
development before 19OO. For particular periods, reference 
may be made to Serie [ 1963 :216-248 ] for the 1830s, Bailey 
[ 1956:1-35] for the 1870s, Serie [1971:45-83] for the 1880s 
and Sinclair [1956]for the 1890s. Recent studies of 
particular topics include those by Hall [ 1 968] , Parsons [l 970] 
Sinclair [1971 ] and Bentick [1 9 6 9 ] .
2
In particular, Dunsdorfs [1956] and Roberts [ 1 9 6 8 ] .
3
Useful to the present study have been McCarty [1952],
Peel [1 9 7 0  ] a n d  Powell [ 1 9 7 0 ] *
has extensive use been made of the available statistical 
material relating to the rural industries.
The study of technological change by economic historians 
has at least as long a tradition as the estimation of 
historical time series. But especially in the last decade 
there has occurred a concentration of attention on the topics 
of invention, diffusion, and the social and economic 
consequences of innovations. This has resulted jointly from 
recent developments in the theory of growth and technical 
change and the efforts of the ’new' economic historians, who 
have been willing to employ theoretical concepts and statis­
tical methods explicitly in the investigation of specific 
historical questions. Many studies of the diffusion of 
major innovations or classes of innovations have been under­
taken, and several attempts made to assess quantitatively 
their economic impact. Some are concerned with the history 
of technological change in rural industries, particularly in 
the United States, and understandably they have influenced 
the structure and conduct of the present inquiry.
Against this background of overseas research it is
scarcely surprising that several Australian economic historians
have suggested that the role of technological change may have
been given less attention than it warrants in existing accounts
of Australian economic development. The rural industries in
the pre-191^ period are listed among sectors for which this
2generalisation may have special relevance. And ’mechanical
innovations’ are cited as one important change in rural 
production methods [McCarty ibid].
The introduction and rapid adoption of a wide variety of 
machines and implements has long been regarded by economic 
historians as one of the most significant features of Australian 
rural development during the latter half of the nineteenth 
century. This is implicit in the attention the topic receives
6 .
For example Griliches [1957] > David[l966] and Parker and 
Klein [1966 ] .
2 Blainey [1964:129] > McCarty [1964:22] and Sine lair[1965:96] .
7 -
in the standard texts. ' More explicitly, it has been 
recognised that rural mechanisation brought profound social 
as well as economic changes to the countryside: according to 
a recent opinion ’the whole history of land settlement in 
Australia shows that the alternative to a policy of mechan­
isation is the encouragement of small-scale farming at or 
near the peasant level... neither our climate nor our soils 
are suited to peasant farming, nor is the temperament of the 
people prepared to accept such a policy1."' And in agriculture, 
the significance of mechanisation is thought to have been 
greater relative to other changes in production methods down 
to the turn of the century. Dunsdorfs asserted badly, ’all 
innovations introduced were agricultural machines adapted for 
large scale farming’ [1956:186] .
However, the typically brief accounts of mechanisation 
in the literature are characterised by three limitations.
First, attention has been focused on the mechanisation of wheat 
production (and then principally relating to the period 
1840-90) with little recognition of the importance of machinery 
to dairying or pastoral progress, to the production of crops 
other than wheat, and to the period after 1890. Secondly, 
these accounts consist primarily of a chronology of well- 
known inventions: the stripper (Ridley and Bull), the stump- 
jump principle (Smith and Stott), and the stripper harvester 
(McKay). The extent to which these were isolated acts of 
genius, or merely the most successful of many working toward 
the same goals is not considered. The rates and geographical 
patterns of subsequent adoption, and the determinants of these, 
are not spelled out. Further, no attempt is made to assess
carefully the contribution of machinery to rural development -
3for example, to increases in. output or productivity, to the
Shann [1967:220-2] , Fitzpatrick [1969 : 1 36, 146-5^? 173—6]
and Shaw [1969:78] .
2 Rural Reconstruction Commission, Sixth Report, 1 9^ +5 > p.24.
3 Shaw [1969:79]1 it is true, regards the extension of the 
wheat acreage between i860 and 189O to have been ’helped a 
little by land legislation, more by the new agricultural 
machinery and a very great deal by the extension of the rail­
ways’ ; no reasons or evidence are cited for this weighting of 
causal factors.
8 .
pro fi tab i l i ty  of farming, or to farmers' resilience to the 
climatic var iab i l i ty  so characteristic of Australia.
Finally, there is  a concentration in the l i tera tu re  on 
Australian-designed machinery, without sufficient regard for 
identical or similar technical developments occurring else­
where. The relat ive importance of imported machines and 
implements, or of locally manufactured equipment based 
essentially  on overseas designs is  v ir tually  ignored.
Only in Dunsdorfs' [1956] study of the wheat industry is 
the subject of mechanisation treated in any depth. 
Quantitative evidence is  used to consider the adoption rates 
of particular machines (harvesting machines before 1890 
[ ibid. ,  1 5 0 » 1 5 2 ] and tractors  after the mid-1920s [ibid.,
238], the problem of defining precisely what rural 
mechanisation means is  expl ic it ly  recognised [ibid.,  235~7] ? 
some of the likely reasons for the adoption of particular 
machines are canvassed [ ib id . ,  15^» 240], and f inally ,  some 
assessment (at least for the la te nineteenth century), is  
made of the consequences of mechanisation [ ibid. ,  186].
Yet, even here, mechanisation is but one of many topics 
covered. With so few other published discussions of the 
subject ,1 i t  follows that the inquiry undertaken in Part II 
of this thesis has received l i t t l e  guidance from existing 
account s .
1.3 The Historical Context
The dearth of studies re la ting to Victorian rural 
development necessitates a b r ie f  sketch of the bet ter-  
documented Australian story as background to the present 
inquiry. Between 18 6 1 and 1910-11 the volume of farm output 
rose more than seven-fold. But this expansion was far from 
steady. I t  was characterised both by quite pronounced year- 
to-year fluctuations and also three d is t inct  sub-periods of 
longer-run contraction or expansion. Before 1890 there 
occurred the 'long boom' - a label which disguises a fa i r ly  
sustained period of growth, although a slackening occurred
Of course, several 'technical ' accounts exist, for example, 
Callaghan and Millington [ 1 956 :3 15- -^8 ] . A 'popular' but 
unscholarly story of Australian inventions in this  field 
[Wheelhouse 1966] proved of l i t t l e  value to the present study.
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in i t s  rate after the early 1880s* Under the impact f i r s t  
of economic recession then of severe drought, the level of 
rural output f e l l  from a nineteenth century peak of £^4 
million in 1891 to £32 million in 1901-02c There followed 
a third phase of very rapid recovery and further expansion.
The growth of the rural sector over the four decades 
I8 7 O-1 9 1O proceeded, however, at a rate no faster than that 
of the domestic economy as a whole» Butlin’s estimates 
indicate (Table 101 c o l0 1) that the farm industries generally 
accounted for around one quarter of gross domestic product, 
although this f e l l  temporarily during the exceptional 
circumstances at the end of the century.
Table 1.1
Australia: Share of Rural Sector in Aggregate Output and 
Investment: 1871 to I 9 IO-II)
(per cent)
Five year 
period 
centred on
Rural sector as proportion of
Gross domestic 
pr oduc t
( 1 )
Gross private 
capital 
f ormation
(2 )
Gross domestic 
capital 
f ormation
(3)
1 871 26 cO 26 0 9 18.1
1 881 25 »5 41.2 24 o3
1891 23 »5 42 »6 22 04
1 9 0 0 - 0 1 1 9 »5 21 .0 1 0»3
1 9 1 0 - 1 1 25 »7 21 .9 1 0 . 5
Notes: Rural includes pastoral, agricultural and dairying, 
also ’miscellaneous r u r a l ’ (forestry, fishing, 
hunting and trapping)» The figures shown are based 
on undeflated estimates. Those for the 1898 to 
1902-03 period combine calendar and March years.
Source: But 1 in [1962:10-11, 16-19]»
Further, the broad composition of farm output changed 
surprisingly l i t t l e  over the same forty  years (Table I . 2 ) 0  
Pastoral act iv ity  normally contributed a l i t t l e  over one 
half, agriculture s lightly  under one third, and ’dairying 
and miscellaneous r u r a l ’ the remainder. A clear r ise  did 
occur in the importance of dairying during the 1880s and 
1890s, offset in the former decade by a decline in 
agriculture and in the la t te r  by a f a l l  in the share of the
pastoral industry» Following recovery from the severe 
drought at the turn of the century, industry shares returned 
fa ir ly  nearly to what they had been 3 0  or 40 years ea r l ie r .
Table 1 .2
Australia: Composition of Rural Output, 1871 to 1910-11
( p e r c e n t )
Five year period 
centred on Pastoral Agricultural
Dairying and 
Miscell. Rural
1 87 1 5 2 . 1 33.4 14.5
1 8 8  1 5 2 . 2 32.4 1 5 . 5
1 891 54.8 26.2 1 9 .O
1 9 0 0 - 0 1 42.2 33.2 24.6
1 9 1 0 - 1 1 55 -5 28.8 15.7
Notes. As for Table 1.1. Totals may not add due to 
r ounding.
Source: Butlin [1962:10-11].
These s ta t i s t i c s ,  of course, do not reflect a l l  major 
developments in the rural economy. The t r ip a r t i t e  division 
of the rural sector in Table 1.2 refers to commodity types 
and not the type of farm on which the products originated. 
Inst itut iona l  changes such as the shift of dairying from 
being ancillary to other farm ac t iv i t ies  to being a specialis t 
commercialised industry, or the r ise  in importance of ’mixed’ 
(normally wheat-sheep) farming are not directly  indicated.
Nor does the division presented reflect  changes in product 
mix within the three industry groups, for example the sh if ts  
in re la t ive importance of wool and meat production in the 
pastoral industry from the 1890s [Sinclair 1965:96] .
S ta t is t ica l  series re la ting  to farm output alone cannot 
indicate any changes in production methods. Yet the period 
I8 7 O to 1 9 1 0  witnessed the introduction and adoption of 
important innovations in a l l  three branches of farming. In 
the pastoral industry these included new methods of shepherding, 
shearing and breeding sheep. In agriculture and dairying a 
wide range of machines and implements were brought into general 
use, but there were significant changes in non-mechanical 
technology as well - improved seed var ie t ies ,  a r t i f i c i a l  
f e r t i l i s e r s  and practices such as fallowing and rotation
cropping. The consequence is  that a very marked contrast 
exists between how the much greater volume of rural output 
was produced in 1910 as compared with I87O.
Aggregate s ta t i s t i c s  of rural activity  do not re f lec t ,  
either, the shifts  in the location of the principal industries. 
In eastern Australia wool-growing penetrated further inland 
to increasingly arid areas during the 1870s and 1 8 8 0 s 
[Butlin 1 9 6 4 :6 2 - 7 0 ] o The experience of 1 8 9 5 - 1 9 0 5 » however, 
resulted in a substantial geographical re treat  to less 
marginal grazing regions. The wheat industry, too, 
originally located in coastal areas in South Australia,
New South Wales and Victoria was largely relocated (in the 
la t te r  two colonies) beyond the coastal ranges [Dunsdorfs 
1 9 5 6 : 1 1 5 “7] • And the dairy industry became more concentrated 
geographically after the commercialisation of production 
methods began in the 1 8 8 0 s.
Finally, the contribution of the rural industries to 
economic growth in Australia is not fully  captured by 
estimates of their shares in gross domestic product. After 
1870 wool became the principal source of export income, 
dominating commodity receipts for the rest of the century. 
Further, the export orientation of the rural industries 
attracted large flows of foreign capital ,  particularly  during 
the seventies and eighties. This occurred in the form of 
investment in banking, pastoral finance and land companies,1 
and through overseas borrowing by colonial governments to 
finance railway and other construction related to the expansion 
of the export trade [Hall 1 9 6 3 ] • Intersectoral linkages from 
the rural industries gave a considerable stimulus to the 
growth of related industries: to grain milling, meat freezing
and wool processing among direct forward linkages; and to 
farm machinery production and other minor farm supply 
industries through direct demand linkages. The expansion of 
the railways and ports was largely connected with the 
transport of rural output and, to a lesser extent, inputs.
And the growth of commercial and financial inst i tu tions in
1 See, for example, Bailey [1966] and Cain [1962], [ 1 9 6 3 a]
and [1963b] .
the colonies was closely linked to rural developments.1
A careful assessment of the degree to which Victorian 
rural history mirrored or departed from that of Australia 
as a whole must await future research into many aspects of 
regional rural development, and the present study can make 
only a modest contribution in this direction. The estimates 
of Victorian farm output (chapter 2), for example, permit 
some direct comparisons between the growth and composition 
of rural activity in Australia and Victoria, and changes in 
these during the period. Contrasts and similarities will 
also emerge in the course of describing developments in 
Victoria itself.
One major difficulty facing the student of nineteenth 
century Australian regional economic history is that 
political (and therefore statistical) boundaries did not 
always coincide with those of economic units. The colonial 
economies were becoming increasingly inter-related prior to 
Federation, particularly in rural activity. Hall [1968:121] 
has stressed that
the physical boundaries of Victoria were very 
much an economic fiction. At least until the 
1890s the Riverina was more a province of 
Victoria than part of the colony of New South 
Wal es .
Regarding the Victorian rural sector as a clearly delimited 
economic unit thus poses several difficulties in output arid 
input estimation. Rural seasonal workers migrated freely 
between the eastern colonies. The inter-colonial movement 
of livestock was sizeable, especially in times of drought.
And wool from southern areas of New South Wales was exported 
in large quantities through Melbourne. Nonetheless we are 
largely compelled to work within those regional definitions 
underlying the available evidence on the Victorian economy.
Although in area the smallest of the mainland colonies, 
Victoria became the most populous during the gold rushes of
The relevance of the ’staple* model to the late nineteenth 
century Australian economy is discussed by McCarty [1964], 
Blainey [1964] , Fogarty [1966] and Lougheed [1968] .
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the 1850s."* By I87O, her population stood at 724,000 
or 44 per cent of the Australian total whereas her northern 
rival had a population of only 498,000„ But over the 
following four decades Victoria's population growth rate 
was below the Australian. In 1893 New South Wales 
overhauled the southern colony, and by 1910 had grown to 
1 c64 million compared to Victoria's 1 <>30 million (or 29 
per cent of the Australian total).
Some indicators of Victoria’s importance in the 
Australian rural industries are shown in Table 1,3° Clearly, 
a sizeable proportion of Australian rural activity during the 
period occurred in the region we have selected. But the 
relative importance of dairying and agriculture, the figures 
suggest, was much greater than that of sheep-farming. Inter­
temporal variations in shares of the Australian totals also 
emerge. Particularly in grain production the more rapid 
expansion after 1890 first of New South Wales and then 
Western Australia shows up in the sharp fall in Victoria’s 
contribution to total wheat output. These admittedly 
partial indexes add weight to the suggestions cited above 
that difference of experience might emerge from study of 
major regions within the late nineteenth century Australian 
ec onomy <>
Table 1 <>3
Victoria: Indicators of Rural Activity in Australian T o t a l 0
Selected Years 1870-71 to 1910-11 
(Victoria as percentage all colonies/states)
1870-71 1880-81 18 9 0 - 91 1900-01 1910-11
Acres in all crops: 32 o3 34 oO 37-4 35 °3 33.2
Bushels of wheat: 23 .8 41 o 6 47 oO 36 .9 36 .6
Number of cattle: 16 0 9 17.1 17=3 1 8.5 13 =2
Number of sheep: 25 0 9 16.7 13 0 0 15 »4 13 01
Tons of butter: n . a 0 n 0 a . 39 o5 48 06 40 08
Source: Rural Industries 19 64 - 63° Bulletin No. 3 (Common­
wealth Bureau of Census and Statistics, Canberra,
1967).
The figures in this paragraph are from Demography Bulletin 6 7» 
p * 155 (Commonwealth Bureau of Census and Statistics, Canberra, 
1949)= They relate to the estimated total population as at 
31 December of the years stated»
To conclude this Introduction some salient features of
Victorian geography are briefly noted, since much of the 
discussion in the thesis emphasises the diversity of regions 
wit hin the colony as well as between Victoria and Australia. 
The principal physiographical divisions are indicated in 
Map 1 o1, showing clearly the narrow coastal plains, the 
ranges bisecting the colony, and the extensive plains to 
the north and north-west. Understandably, climatic 
conditions follow a broadly comparable pattern. Most of 
the northern plains receive less than 15 inches of rain 
during the growing season; in the extreme north-west less 
than 10 incheso The coastal and highland areas generally 
recorded over 25 inches annually, with the exception of 
limited areas adjacent to and immediately west of Melbourne 
[Cherry 19l3:xiii] •
But the regional divisions within Victoria referred to
most frequently in this study are counties and districts -
shown in Map 1 *20 These were areas defined for statistical
purposes: but since the boundaries of the eight districts
and 37 counties (into which they were subdivided) remained
unchanged from the early 1870s, and since nearly all the
quantitative information used in this study was published on 
1a county basis , they have been adopted as the most 
convenient regional unit. In most respects, the district 
boundaries broadly correspond with geographic or type-of- 
farming areas, so that the terms Wimmera, Mallee and Western 
District, for example, commonly used in literature on 
Victorian history, have been equated with the statistical 
areas carrying the same name. At a number of points in the 
course of the study we will emphasise, however, that the 
county and district boundaries did not always define areas of 
homogeneous economic activity.
1 For part of the period (1872-73 to 1897-98) some regional 
statistics were published by local government area (city, 
borough, shire, road district) and, for purposes of 
consistency, had to be converted to a county basis, This 
major task is described in the Appendix to Chapter 6 c
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1 .4 Thesis Structure and Conclusions
Chapters 2, 3 and 4 contain detailed accounts of the 
derivation of rural output, workforce and capital estimates 
respectively. In the case of output and capital the 
resultant figures are annual series from 1870-71 to 1 9 1 0 - 1 1 ; 
estimates of the workforce and labour input figures were 
obtained only for the five years in which a fu l l  population 
census was held - I8 7 O-7 1 , 1880-81, 1890-91» 1 9 0 0 - 0 1  and
1910-11. Although the primary aim of these chapters was 
to secure these sectoral output and input series, attention 
has also been given the composition of each, and the 
relation between changes in them and some related i n s t i t u t ­
ional developments in the rural areas of the colony.
In the final  Chapter of Part 1 this  quantitative 
material is  summarised and estimates of productivity and 
technical change are obtained. A survey is  then made of 
the principal changes which occurred in the rural  sector 
during the period, but not directly revealed by aggregate 
s ta t is t i c a l  measures of rural ac t iv ity  and efficiency.
The principal conclusion of this f i r s t  half of the 
study is that the expansion of rural ac t iv ity  in Victoria 
during the period differed markedly from the Australia-wide 
pattern. This was most pronounced in the compositional 
changes in farm output. Whereas pastoral production accounted 
for about half Australian rural output both in I8 7 O and 1910, 
in Victoria i t  declined to about one third by the la t te r  year. 
And dairying emerges in the southern colony as being of 
greater importance both in terms of i t s  size within the 
rural sector and i t s  contribution to the expansion of farm 
out put.
The sources of rural growth appear to have undergone an 
important change in emphasis at the turn of the century at 
least in the aggregate. Over the f i r s t  three decades of 
the period the ris ing  volume of inputs by and large paralleled 
that of output. But in the 19OO-1910 period the la t te r  
grew much faster than the former, resulting in a substantial 
increase in (measured) farm productivity. This in turn 
appears to have been related primarily to disembodied changes 
in technology rather than increases in capital intensity,
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although there was a steep rise in the machinery-capital 
labour ratio over the same period. The importance of 
machinery to increased output and efficiency in particular 
regions and farm functions, however, is evident before 1900»
The inquiry into farm mechanisation in Victoria reported 
in Part II begins with a background discussion of the 
principal machine types introduced during the period, the 
time of their initial appearance, and their subsequent rates 
of adoption (chapter 6). The following two chapters (7 and 
8) look into the determinants of machinery adoption, but 
quite different approaches are used in each. In Chapter 7 
attention is directed to the diffusion of individual machines 
or machine types, and comparisons are drawn between the 
reasons given by contemporaries as to the factors promoting 
or retarding adoption and the evidence of actual adoption 
rates and patterns. Mechanisation is viewed as a single 
broad process in Chapter 8; various ’measures'1 of mechanis­
ation are estimated for each of the 30-odd counties in 
Victoria in the 1870s, and an attempt then made to account 
for the observed interregional and intertemporal, variation 
in that decade. Finally, in Chapter 9 consideration is 
given some aspects of the supply of new machinery, in 
particular the extent to which innovations were of local 
(i.e. Australian) origin and the degree to which the 
Victorian farmer relied on foreign technology directly 
(through machinery imports) or indirectly (through local 
adaptation of borrowed technical information).
The main findings in the second half of the thesis may 
be summarised briefly. As with many previous studies of 
innovation and diffusion, considerable time lags frequently 
were found to have elapsed between initial commercial 
introduction of a machine or implement and its widespread 
acceptance by farmers. The emphasis on particular inventions 
in the standard texts is therefore shown to give a 
particularly misleading impression of the timing of their 
impact on rural development. Compounding this distortion 
is the additional finding that imported machines in nearly 
all cases were found (possibly after minor modification) to 
have served as acceptable and close substitutes for the
1 8 .
Australian-designed equipment whose ' ind ispensib il i ty ' is  
emphasised in the l i te ra tu re .  Indeed, by the end of* the 
period, i t  appears that a high proportion of the Victorian 
farmer's to tal  machinery requirements were met by direct 
importation rather than local manufacture.
Rural mechanisation i t s e l f  emerges as a complex process 
of which only a few aspects have been given attention in 
this study. I t  i s  clear that by almost any definition, the 
' level '  of mechanisation over the colony as a whole rose 
significantly only towards the end of the period. However, 
the mechanisation of particular farm functions got underway 
at different periods so that aggregate machinery-capital 
figures disguise one important feature of the process. 
Equally important was the regional variation of machinery 
adoption patterns wit hin Victoria - both in aggregate 
machinery-capital terms (at least in the restr ic ted study 
of the l870s reported in Chapter 8) and for individual 
machine and implement types.
P a r t  I
RURAL DEVELOPMENT A QUANTITATIVE OUTLINE
Chapter 2 
RURAL OUTPUT
2.1 In tr oduc tion
A considerable body of primary statistical material 
exists relating to the course of rural activity in Victoria 
during the late nineteenth century. Yet no attempt has so 
far been made to reconstruct comprehensive measures of rural 
production from this evidence, and thus provide for Victoria 
basic historical time series similar to those currently 
available only for Australia as a whole [Butlin 1962] . 
Historians of Victorian rural development have made consider­
able use of statistical information referring to the 
production of individual farm commodities such as the acreage 
in wheat or quantity of wool exported. For some purposes? 
such 'partial' measures of rural activity may be adequate. 
However, neither short-run fluctuations nor longer run trends 
in individual commodity series may closely reflect movements 
in aggregate rural production. Further, individual commodity' 
information, especially if expressed in quantity rather than 
value terms, does not clearly reveal the relative importance 
of each nor changes through time in the commodity composition 
of output.
If comprehensive information relating to the physical 
quantities of farm goods produced and of their prices were 
available for each y^ear from 1870 to 191O? there would be 
several methods by which estimates of rural production might 
be constructed. If current price estimates were required, 
a choice could be made between using "farm gate" or final 
product prices as a basis of valuation. It would also be 
necessary to choose between a gross and net output definition 
and between the inclusion or exclusion of purchased 
intermediate inputs. If constant price estimates approx-’ 
imating a flow of physical output were required? the value 
of output (or value added) in current prices might be 
deflated by a suitably weighted price index of all rural 
products. Alternatively, information relating to the 
quantities of individual farm goods produced might be 
aggregated directly using base period prices.
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In choosing between approaches the? first consideration 
has been the purpose for which the present exercise is 
being undertaken« Different concepts of output are relevant 
to studies of the changing fortunes over time of a particular 
rural commodity, of the contribution in any year of the farm 
sector to national Income, of short-run fluctuations in farm 
incomes, and of the changing efficiency with which farmers 
convert inputs into final goods for consumption or sale to 
other sectors. Again, the choice of output measure is 
influenced by the range and nature of available data.
The principal purpose for which we seek a measure of 
total rural production is simply to describe, more 
satisfactorily than has been possible hitherto, the level 
and composition of rural activity in Victoria. This 
requirement could broadly be met by any of the measures of 
output mentioned above, although each would have special 
characteristics* But a secondary aim is the assessment of 
productivity gains in this sector during the period« The 
output estimates must therefore be adjusted for variations 
in product prices to approximate a measure of changes in the 
’volume' of farm production. Further, the industry 
boundaries drawn and the definition of rural output must be 
kept, so far as possible, consistent with the concepts and 
definitions underlying any other statistics used in the 
thesis.
The choice of output measure was also conditioned by 
the availability of information. The first possibility was 
to adopt and amend the estimates of the value of agricultural, 
pastoral and dairying production as recorded in the official 
publications of the Government Statist for Victoria, 
beginning with the 1874-75 issue of the Victorian Year -Book.. 
These covered the production of crops, livestock products, 
dairy products and minor rural commodities, appeared annually 
until 1898-9 9 ? then were resumed in a slightly expanded but 
basically similar form in 1904-05 in the Statistical Register « 
For reasons detailed below, it was found that these 
contemporary estimates, taken as a whole and in their 
published form, were defective and unsuitable for the purposes
we had in mind. A few component figures were nonetheless 
acceptable or the best information available. i t  therefore 
seems appropriate to consider br ief ly  the scope and compilation 
methods of these contemporary output estimates.
Although the methods of estimation are not explicit ly  
described in the Year-Book, the figures were published in 
sufficient detail to permit a fa i r  assessment of the steps 
by which they were compiled. From their f i r s t  appearance 
in the mid-1870s they were presented in two divisions 
'agr icu l tu ra l '  and ’pastoral’ . Dairy production, at f i r s t  
included in the la t t e r ,  was la ter separated out. Throughout 
the period the 'value of agricultural produce' was arrived 
at by multiplying the quantities of some 15 to 2 5  major
'crops' by current average unit prices. The quantity data
\
were described as 'gross produce', namely, total recorded 
quantities harvested. The prices used were not stated, but 
the implicit unit prices employed may be calculated for 
each crop and each year. I t  i s  clear that the crop prices 
used throughout the period are the February/March Victorian 
average prices and not the Melbourne average wholesale prices 
for agricultural commodities. These February/March prices 
were collected at the time of the annual rural census, the 
Victorian average being a weighted price based on regional 
quantities recorded. The basis of valuation of agricultural 
output in these contemporary estimates was, therefore, a 
reasonably close approximation to farm gate prices. This is 
expl ic it ly  recognised in the published s ta t i s t i c s  in the 
f i r s t  decade of the new century when the relevant table is  
headed 'estimated Value to producer'. A series of coverage 
adjustments for 'other cerea ls ' ,  'other root crops', and 
'other crops' were made to allow for unenumerated minor crop 
production.
The pastoral output estimates are far less satisfactory, 
being based simply on the application of a unit price to 
changes in the numbers of each major category of livestock, 
plus the value of estimated wool production which is  based 
principally on customs returns. In the case of wool, and 
because of severe data problems, the same basic methods of 
estimating the value of output had to be employed in this
22
chapter although we consider that some improvement over 
these published estimates has been possible» For other 
pastoral products the contemporary estimates were disregarded 
entirely as failing to cover adequately the output of 
livestock products other than wool or the value of changes 
in the numbers of livestock.
The value of dairy produce was very crudely estimated 
in the 1870s and 1880s by the application of a fairly 
arbitrary value of output per dairy (’milch*) cow. Beginning 
with the early 1890s some improvement in these published 
figures resulted from the introduction of new statistical 
collections and the publication of some key 'ratios'9 such as 
the estimated average milk yield per cow0 However, the pub­
lished estimates of the value of dairy products, even by the 
end of the period, incorporate substantial elements of 
value added in manufacturing and also fail to distinguish 
clearly between the value of dairy products at the farm gate 
and the total value of all (unduplicated) final output,
A survey of more basic statistical material available 
revealed two major features relevant to the choice of 
estimation method. In the first place, the enumeration of 
information on the physical quantities of farm products was 
more comprehensive than that of price information. Most 
farm products were covered in the rural censuses undertaken 
throughout the period, estimates of quantities produced 
having been recorded by collectors in each county or local 
government area during the late summer of each year. In 
some respects they were published in more detail, especially 
with regard to regional origin, during the late nineteenth 
century than equivalent present-day statistics of rural 
production. The two conspicuous omissions from these annual 
collections were dairy products and wool.
Second, the range of price information published during 
the first decade of the new century represents a marked 
improvement by comparison with what was available for earlier 
decades, and was increasingly made on a basis that approximated 
farm gate rather than final product, wholesale or retail 
prices. Some farm commodity prices as quoted in Melbourne 
produce markets are available throughout the period? but 
the coverage of products is incomplete and there exists the
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added problem that these Melbourne prices presumably included 
some transport and selling costs. These additions to farm 
gate prices are not easy to estimate; and in any event not 
all Victorian farm produce was consumed or sold in Melbourne. 
By the end of the period, most of the crop and livestock 
product prices were also published on a Victorian average 
basis, making possible the direct valuation of many commod­
ities at the prices received by the farmer. Finally, since 
the contemporary estimates of the value of rural production 
made at the end of the period are stated to be in terms of 
’value to producer’, the implicit unit prices employed could 
be used to value a number of minor and residual product 
groups.
The approach adopted in this chapter has been, therefore, 
to value annual quantity series for each farm product 
according to the average unit prices ruling over the five 
years 1908-09 to 1912-13» where those prices approximated as 
near as possible a farm gate basis. The quantity estimates 
were derived on both gross and net bases, where the latter 
excludes all farm output used further in the rural production 
process (either intra- or inter-farm transfers) and hence 
measures the supply of farm commodities available for final 
consumption by either farm or non-farm households, for sale 
to other sectors, or for immediate export.
The main disadvantage of this choice is that no estimate 
may be obtained of farm income in current prices. These 
would have been of considerable interest, for example, in 
tracing short-run fluctuations in the level of farm income. 
Further, although transport and related charges have been 
excluded by the use of farm gate prices, not all purchased 
intermediate inputs are covered in this way. In practice 
the difference is likely to be slight; the rise in the ratio 
of intermediate inputs to net output in farming is principally 
a phenomenon of the present century and associated with 
tractor fuels, agricultural chemicals and artificial fertil­
izers. Only the last-mentioned is relevant to our period, 
and then on a very limited scale and during the last few 
years (see Section 5«^)» The net rural output estimates
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derived in this chapter are not strictly comparable, 
therefore, with a value added concept,
On the other hand, the approach chosen directly provides 
a suitable indicator of inter-temporal changes in the volume 
of total farm production, It also permits a finer analysis 
of the changing commodity composition of output than would 
have been possible in any estimation procedure requiring 
large coverage adjustments.
In the succeeding sections of this chapter discussion 
is centered first on the nature and sources of the underlying 
commodity information (2.2), especially the problems encoun­
tered in obtaining quantity estimates of wool (2.3) and dairy 
(2.4) production» A survey of available price trends 
during the period (2 .5 ) precedes the estimation of the gross 
and net value of rural output in end-of-period unit prices 
(2,6). The last section (2 .7 ) surveys the growth rates and 
commodity composition of farm activity as indicated by the 
output estimates.
2.2 Commodity Estimates: General
For many of the forty-odd farm products covered in our 
output estimates, production figures for each year of the 
period were collected in the annual censuses of rural activity, 
and few adjustments were necessary» The 'gross produce 
raised' of the major cereals (wheat, oats and barley) as well 
as a wide range of minor crops (other grains, field veget­
ables, hay and other fodder crops, and the produce of 
orchards, market gardens and vineyards) were separately 
enumerated and published in the Statistical Registers, From 
the same source was obtained the number of livestock by type 
on Victorian farms. Some general comment on these annual 
rural censuses seems warranted given their extensive use in 
the present exercise.
These collections were made in the 3.ate summer of each 
year - February and March - and covered all holdings of one 
acre or more in area» Under-reportage of actual total output 
due to the omission of smaller properties operated commercially 
rather than solely for private use has been allowed for 
through coverage and adjustments, although they represented at
2 5 .
most an extremely small fraction of the to ta l .
More serious are doubts concerning the accuracy of the
s ta t i s t i c s  as published. Before 18 6 8 - 6 9  the enumeration
had been conducted by ’Collectors of Agricultural S ta t i s t ic s '
appointed by the Registrar General who called for tenders
for the work each year. Pastoral stations consisting
solely of crown land were sent the census schedules by post,
which were to be completed and returned by the owner or
manager. With the vast majority of holdings, the Collector
was instructed that the schedules
should be f i l led  up by yourself or your ass is tants,  
and the information procured, whenever practicable, 
from the occupier or person in charge of the farm 
or station, whose signature ought to be obtained, 
as a guarantee that a personal v is i t  has been paid 
to the holding; and when this cannot be done, a note 
should be made accounting sa tisfac tor i ly  for the 
omis sion.
In subsequent years, the contract system was abandoned and
the responsibility  for collection placed on the shire, city,
town and borough councils. Road Boards, however, were
omitted from responsibility, so that
within certain limited t rac ts  of country collectors 
appointed by the registrar-general have to be sent 
round as before. Thus the new system of obtaining 
this information is  now being brought into 
operation, but there will be much either of active 
or passive opposition to i t ,  and i t  cannot be 
expected to be altogether successful at f i r s t  
[Argus 24-2-18 7O : suppl.] .
Nonetheless, the main reason for an improvement in the 
quality of the s ta t i s t ic s  at this time was that the rate  
collectors (whose additional task i t  became to secure these 
returns) were by the nature of their work more familiar with 
the area and in a better position to make checks on the 
accuracy of the figures. For these reasons, the agricultural 
reporter of the Australasian, reviewing the harvest s t a t ­
i s t i c s  of 1869-70 along with those of the previous year, f e l t  
that 'when we find apparent contradiction between the old 
[ 1 8 6 8 - 6 9 1 and new [1 8 6 9 - 7 0 ] returns, or an unreasonable 
increase or decrease in quantities, we may suppose the former 
to have been wrong and the new r ig h t ’ [Aust. 28-5-18 70 :6 9 6 ] .
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Weaknesses in the collections persisted for many years.
At least to the end of the seventies some areas outside 
local government jurisdiction were still being covered by 
the unsatisfactory system of contract collec tors» Hay ter,
the Government Statist, in remarkedly frank comments pointed 
up the problems of late returns, omitted areas and the 
degree of indirect estimation required [ Aust. 15“5“1 880 s629J » 
And over many years, the crop production figures in particular 
were sceptically reviewed in the press. It appears that in 
some areas at least grain output was estimated prior to the 
completion of the harvest through the application of an 
anticipated yield per acre to the estimated acreage planted0 
If drought or rust set in after the yield estimate had been 
made, grain output figures would carry an upward bias. A 
similar result would apply if the estimate of the proportion 
of each crop likely to be cut for hay rather than grain was 
too low. In the middle of the 1885-86 harvest, for example, 
the Australasian [26-12-1885:1210] claimed that crop 
estimates compiled by its own correspondents were superior to 
th<=> official figures.
In estimating the average yield, account has been 
taken of the large extent of wheat crop cut for 
hay and the area which, on account of failure, has 
not been harvested at all0 Had the average been 
calculated upon the whole area sown it would not 
have reached 8-^  bushels per acre, but excluding 
an estimated 100,000 acreas of crop not harvested 
for grain the average of the whole colony is 
calculated to be 9o46 bushels... In comparing the 
results of this season with those of last year use 
is made of the Australasian8 s estimate of last 
year’s business to be more correct j;han the 
Government agricultural statistics.
With respect to the 1889=90 season, the same paper was even 
more adamant ’No one has any doubt this season of the 
incorrectness and misleading character of the Government 
statistics of last harvest’ [Aust, 4-1-1890:10], It blamed 
in particular the practices of attempting to compile early 
harvest estimates and providing ’bonuses’ to shire councils 
for filing early returns.
A comparison of the official and the Australasian estimates 
for the following harvest is given in Aust„ r12-3-1887 s 491] c
2 7 .
Unfortunately these periodic and unofficial estimates 
of some aspects of rural activity do not provide an 
alternative source of statistical information on which new 
estimates might be compiled. They do serve, however, to 
indicate certain weaknesses in the official collections and 
the uncertainty surrounding their accuracy. The methods of 
collection and estimation did improve through the period.
For example, from the end of the century the Government 
Statist published the proportions of the wheat crop harvested 
for grain and for hay, eliminating at least one major 
weakness in the production figures.
Estimates of the gross quantity of various field crops 
produced are shown in Table 2.1. In nearly all instances, 
figures are unadjusted from those appearing in the Statistical 
Registers. With some minor crops, however, some rather
arbitrary assumptions were made in order to obtain continuous 
and complete estimates. Straw production for example was 
enumerated only from 1 90^-05 > figures for earlier years were 
based on the ratio of straw to hay production over the 190^- 
05 to 1912-13 period. The published figures of grapes 
"not further processed" have been adjusted for duplication 
in the early 1890s. It is possible that some inaccuracy in 
the wine production series may result if some wine was not 
produced on the vineyard. Finally, it should be noted with 
respect to the Table, that the 'other crops' series is 
known to include flax, hemp and sugar beet, but serves also 
as a coverage adjustment for omitted minor crops.
Information concerning the number of farm animals 
(sheep and lambs, cattle and calves, and pigs) slaughtered 
was first collected from local government authorities in 
1873. Some backwards extrapolation was therefore necessary 
to complete the time series (Table 2.2). It should be 
noted that the figures understate the true numbers slaughtered 
as the returns did not cover animals slaughtered 'by private 
persons, and on farms and stations'. The latter will enter 
the change of livestock figure, and impart a small downward 
bias to our meat production figures.
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T a b le  2 .1
V i c t o r i a :  P r o d u c t i o n  o f  F i e l d  C rops ,  e t c . 
1868-69 t o  1912-13
Year
ended
March
Wheat 
( b u s h e l s )
Oats
( b u s h e l s )
B a r l e y
a l l  v a r i e t i e s  
( b u s h e l s )
M a l t i n g
b a r l e y
( b u s h e l s )
Other  
b a r l e y  
( b u s h e l s )
1869 4 , 2 2 9 , 2 2 8 2 ,2 5 8 ,5 2 3 292 ,665 _
1870 5 ,6 9 7 ,0 5 6 3 ,7 6 1 ,4 0 8 691,248 - -
1871 2 ,8 7 0 ,4 0 9 2 ,2 3 7 ,0 1 0 240,825 — «...
1872 4 ,5 0 0 , 7 9 5 3 , 2 9 9 ,8 8 9 335 ,506 - _
1873 5 ,3 9 1 ,1 0 4 2 ,4 5 4 ,2 2 5 443 ,221 - _
1874 4 , 7 5 2 , 2 8 9 1 ,7 4 1 ,4 5 1 502 ,601 _ —
1875 4 ,8 5 0 , 1 6 5 2 ,1 2 1 ,6 1 2 619 ,896 _ -
1876 4 ,9 7 8 , 9 1 4 2 ,7 1 9 ,7 9 5 700,665 - _
1877 5 ,2 7 9 , 7 3 0 2 ,2 9 4 ,2 2 5 530 ,323 - —
1878 7 ,0 1 8 ,2 5 7 2 ,0 4 0 ,4 8 6 378 ,706 - _
1879 6 ,0 6 0 ,7 3 7 2 ,3 6 6 ,0 2 6 4 17 ,157 - _
1880 9 ,3 9 8 ,8 5 8 4 ,0 2 3 , 2 7 1 1 ,0 6 5 , 4 3 0 - -
1881 9 , 7 2 7 ,3 6 9 2 ,3 6 2 ,4 2 5 1 ,0 6 8 ,8 3 0 —
1882 8 , 7 1 4 , 3 7 7 3 ,6 1 2 ,1 1 1 927 ,566 _ _
1883 8 , 7 5 1 , 4 5 4 4 , 4 4 6 , 0 2 7 758,477 - -
1884 1 5 ,5 7 0 ,2 4 5 4 ,7 1 7 , 6 2 4 1 , 0 6 9 ,8 0 3 - -
1885 1 0 ,4 3 3 ,1 4 6 4 , 3 9 2 , 6 9 5 1 ,0 8 2 ,4 3 0 - _
1886 9 , 1 7 0 ,5 3 8 4 , 6 9 2 ,3 0 3 1 ,3 0 2 , 8 5 4 - _
1887 1 2 ,1 0 0 ,0 3 6 4 , 2 5 6 , 0 7 9 8 27 ,852 _ _
1888 1 3 ,3 2 8 ,7 6 5 4 , 5 6 2 , 5 3 0 956 ,476 - -
1889 8 ,6 4 7 , 7 0 9 2 ,8 0 3 ,8 0 0 1 ,1 3 1 ,4 2 7 - _
1890 1 1 ,4 9 5 ,7 2 0 5 , 6 4 4 ,8 6 7 1 ,8 3 1 ,1 3 2 - -
1891 1 2 ,7 5 1 ,2 9 5 4 ,9 1 9 , 3 2 5 1 ,5 7 1 , 5 9 9 — _
1892 1 3 ,6 7 9 ,2 6 8 4 , 4 5 5 ,5 5 1 844 ,198 - -
1893 1 4 ,8 1 4 ,6 4 5 4 , 5 7 4 , 8 1 6 774,207 - -
1894 1 5 ,2 5 5 ,2 0 0 4 , 9 5 1 , 3 7 1 1 ,0 3 3 ,8 6 1 - -
1895 1 1 ,4 4 5 ,8 7 8 5 ,6 3 3 ,2 8 6 - 1 , 3 2 1 ,2 9 5 250 ,904
1896 5 , 6 6 9 ,1 7 4 2 ,8 8 0 ,0 4 5 - 624 ,388 91 ,204
1897 7 , 0 9 1 ,0 2 9 6 ,8 1 6 ,9 5 1 - 641 ,4 06 174,199
1898 1 0 ,5 8 0 ,2 1 7 4 , 8 0 9 , 4 7 9 - 502 ,411 256,043
1899 1 9 ,5 8 1 ,3 0 4 5 ,5 2 3 ,4 1 9 - 776 ,785 335,782
1900 1 5 ,2 3 7 ,9 4 8 6 ,1 1 6 ,0 4 6 - 1 ,1 9 7 ,9 4 8 268,140
1901 1 7 ,8 4 7 ,3 2 1 9 ,5 8 2 ,3 3 2 _ 1 ,0 0 3 ,4 7 7 212,001
1902 1 2 ,1 2 7 ,3 8 2 6 ,7 2 4 ,9 0 0 - 527 ,564 166 ,287
1903 2 ,5 6 9 ,3 6 4 4 , 4 0 2 , 9 8 2 - 394 ,877 166,267
1904 2 8 ,5 2 5 ,5 7 9 1 3 ,4 3 4 ,9 5 2 - 878 ,721 339 ,282
1905 2 1 ,0 9 2 ,1 3 9 6 ,2 0 3 ,4 2 9 - 575 ,505 298,594
1906 2 3 ,4 1 7 ,6 7 0 7 ,2 3 2 ,4 2 5 - 645 ,456 416 ,683
1907 2 2 ,6 1 8 ,0 4 3 8 ,8 4 5 , 6 5 4 - 674 ,043 581 ,399
1908 1 2 ,1 0 0 ,7 8 0 5 ,2 0 1 ,4 0 8 - 747 ,315 311 ,980
1909 2 3 ,3 4 5 ,6 4 9 1 1 ,1 2 4 ,9 4 0 - 1 ,0 1 3 ,3 8 4 497 ,797
1910 2 8 , 7 8 0 ,1 0 0 7 , 9 1 3 ,4 2 3 - 658 ,105 365 ,279
1911 3 4 , 8 1 3 ,0 1 9 9 ,6 9 9 ,1 2 7 - 80 4 ,8 9 3 535 ,494
1912 2 0 ,8 9 1 ,8 7 7 4 , 5 8 5 , 3 2 6 - 725 ,803 298,781
1913 2 6 ,2 2 3 ,1 0 4 8 ,3 2 3 , 6 3 9 - 1 ,2 6 9 , 6 3 4 474 ,893
Source : V i c t o r i a n  S t a t i s t i c a l  R e g i s t e r s ,  a d j u s t e d as  d e s c r i b e d i n  t e x t
Year
ended
March
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
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T a b l e  2 .1  ( c o n t ' d )
Maize 
( b u s h e l s )
Rye
( b u s h e l s )
Peas
( b u s h e l s )
P o t a t o e s
( t o n s )
G ra s s  and 
clover seed 
( b u s h e l s )
17 ,0 84 29 ,539 42 ,3 3 3 79,944 615
22 ,141 65 ,822 67 ,624 127,645 2,247
20 ,028 14 ,856 73 ,449 127,579 2 ,652
30,833 8 ,4 9 6 173 ,217 125,841 4 ,785
37 ,7 03 9 ,350 236 ,582 132,997 30,502
40 ,347 7,979 199,041 109,822 32,204
24 ,263 15 ,620 317 ,382 124,310 35,998
37,177 19,356 4 5 0 ,948 124,377 34,194
25 ,909 15 ,277 373 ,857 134 ,082 29,229
22 ,0 50 9 ,852 241,007 115,419 28,840
40 ,7 5 4 20,816 248 ,436 98,958 34,432
61 ,887 18,407 574 ,954 167,943 32,031
49 ,2 9 9 13 ,978 403 ,321 129 ,262 26,320
81 ,007 12 ,653 621 ,768 134,290 32,085
131 ,620 23 ,244 689 ,507 129,605 28 ,740
117 ,294 16,727 791,093 161,088 41 ,964
176,388 15,505 846 ,859 161,119 35,559
181 ,240 8 ,278 761,351 163,202 39,793
231,447 11 ,286 583 ,269 170,661 61,490
318,551 14,900 732 ,060 198,225 61 ,177
267 ,155 10,744 361 ,724 131 ,149 17,444
357 ,047 16,707 528 ,074 157,104 54,547
574 ,083 17,583 739 ,310 204,155 36,415
461 ,957 7,495 769 ,196 200,523 43 ,985
373 ,183 8 ,0 9 2 981,411 142,623 30 ,430
180,442 9,005 1 , 0 5 0 ,0 8 2 144,708 26,252
294,555 18,378 716 ,193 196 ,706 22,466
351,891 8 ,5 2 4 287 ,200 117,238 22,239
566,027 14,392 148 ,956 146,555 32,433
515 ,025 23,785 137,452 67,296 30,522
587 ,064 31 ,196 206,165 161,142 23,078
624 ,844 13,896 164 ,414 173,381 28,022
604,180 11,989 146,357 123,126 35 ,084
615 ,472 14,418 169,971 125,474 60 ,144
750 ,524 21 ,179 141,888 168,759 15 ,836
904 ,239 29 ,5 86 213 ,735 167,736 35 ,666
623 ,736 30,578 201 ,145 92,872 27,300
641 ,216 28,893 265 ,206 115,352 33,281
704,961 20,770 286 ,636 166,839 17,495
508 ,761 21,966 213,818 135,110 10,685
650 ,462 32 ,504 197,807 152,840 18,161
1 ,1 5 8 ,0 3 1 26 ,070 145 ,742 174,970 13,160
982 ,103 32 ,647 223 ,284 163,312 16,262
792 ,660 9,981 181,113 119,092 9,503
715 ,299 17,141 232 ,856 191 ,112 23,206
Year
ended
March
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
30
Table 2.1 (cont'd)
Straw 
(tons)
Green
forage
(acres)
Grapes not 
further 
processed 
(cwt.)
Raisins 
(cwt.)
Sultanas 
(cwt.)
Currants 
(cwt.)
15,596 9,703 25,578 _ _
28,552 5,275 24,980 - - -
23,331 6,868 26,296 - - -
18,369 7,473 30,896 - - -
20,315 11,448 19,338 - - -
18,720 21,425 20,371 - - -
19,972 16,286 19,999 - - -
26,240 15,227 21,211 - - -
22,931 28,803 15,900 - - -
26,435 72,033 13,807 - - -
26,547 4,033 10,818 - - -
37,136 4,313 16,270 - - -
38,174 9,617 24,817 - - -
30,327 3,226 14,806 - - -
41,578 5,793 15,543 - - -
55,009 4,963 22,402 - - -
47,123 5,796 19,758 - - -
56,149 7,189 39,651 - - -
61,347 7,895 33,334 - - -
79,263 6,410 42,389 - - -
39,131 7,549 48,712 - - -
84,631 5,980 59,428 - - -
72,108 10,091 62,400 616 489 30
65,330 9,202 58,820 815 646 32
93,986 16,605 81,333 1,066 799 134
63,926 16,529 119,631 5,005 3,972 212
78,936 16,791 89,390 10,150 8,057 239
49,639 25,939 100,818 6,235 4,948 686
57,030 23,043 130,745 6,286 4,990 762
83,774 22,687 121,059 7,378 5,856 462
91,859 19,805 122,281 10,023 7,956 1,034
75,717 18,574 112,521 11,167 8,864 1,857
86,075 18,975 102,761 12,311 9,772 2,680
112,315 32,795 93,001 13,455 10,680 3,503
76,362 31,145 83,241 14,599 11,588 4,326
156,599 33,165 73,481 15,743 12,496 5,149
65,318 29,902 63,718 16,890 13,406 5,974
141,538 34,041 60,158 23,419 19,556 6,403
151,625 36,502 103,672 54,843 43,284 11,730
107,079 59,897 66,507 40,334 28,283 10,440
164,455 63,066 60,370 37,434 32,102 11,929
159,590 56,586 63,780 31,234 49,810 27,408
158,834 71,826 58,264 29,878 49,440 26,394
97,426 75,177 62,046 42,102 60,822 46,789
87,839 84,460 52,477 34,945 74,732 48,337
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T a b le  2 .1  ( c o n t ' d )
Year
ended
March
Hay
( t o n s )
Onions 
( c w t . )
Tobacco 
( a c r e s )
M ange l -  
w u r z e l  
( t o n s )
Other  
root crops 
( t o n s ) *
1869 122 ,800 12 ,084 138 10 ,295 6,672
1870 224 ,816 35 ,818 144 16 ,217 15,089
1871 183 ,708 32 ,900 93 10,521 10,363
1872 144 ,637 83 ,1 8 0 299 19 ,703 9,390
1873 159 ,964 66 ,940 423 23 ,475 18,226
1874 147 ,398 23 ,300 583 14,475 7,078
1875 157 ,261 55 ,880 733 17 ,899 5,788
1876 206 ,613 95 ,600 782 16 ,795 6,936
1877 180 ,560 71 ,580 1 ,479 15 ,386 5 ,199
1878 208 ,151 61 ,100 2,327 15 ,465 4 ,618
1879 209 ,028 72,000 1 ,9 36 8 ,2 7 5 2,621
1880 292 ,407 146 ,940 531 14 ,897 4 ,558
1881 300 ,581 99,580 1 ,990 12 ,640 4 ,335
1882 238 ,793 203 ,800 1,461 14 ,989 4 ,4 5 0
1883 327,385 165 ,600 1,313 16 ,656 4 ,1 8 2
1884 4 33 ,143 139,540 1,325 18 ,906 5 ,276
1885 371 ,046 236 ,320 1 ,402 21 ,935 5 ,472
1886 442 ,118 204 ,180 1 ,866 24 ,129 6,479
1887 483 ,049 232,500 2,031 19 ,142 7,178
1888 624 ,122 235,480 1 ,966 20 ,590 8 ,7 7 4
1889 308 ,117 8 8 ,600 1 ,685 13 ,974 6 ,810
1890 666 ,385 216 ,300 955 15 ,604 9,095
1891 567 ,779 279 ,220 618 14 ,676 8 ,556
1892 514 ,406 293,640 545 16 ,160 8 ,6 70
1893 740 ,049 235 ,860 477 18,727 8 ,729
1894 503 ,355 202 ,980 1 ,057 19 ,340 7,046
1895 621 ,547 347 ,540 1 ,412 19,005 7,339
1896 390 ,861 215,180 2 ,029 10 ,160 4 ,6 6 9
1897 44 9 ,0 5 6 225 ,120 1 ,264 11,388 5,347
1898 659 ,635 224 ,340 522 5 ,584 13,247
1899 723 ,299 346 ,1 60 78 9,701 14,926
1900 596 ,193 398 ,100 155 9 ,597 4 ,7 1 0
1901 677 ,757 255,320 109 7 ,670 4 ,5 1 4
1902 884 ,369 417 ,180 103 9 ,6 79 4 ,1 4 0
1903 601,272 549 ,340 171 17 ,174 5 ,600
1904 1 , 2 3 3 ,0 6 3 504 ,360 129 21 ,305 9,879
1905 514 ,316 259 ,380 106 13 ,894 6,149
1906 864 ,177 511 ,940 169 16 ,400 6,408
1907 881 ,276 560 ,000 133 16,139 5 ,644
1908 682 ,370 4 52 ,980 345 14 ,295 3 ,650
1909 1 , 4 1 5 ,7 4 6 4 87 ,680 413 15 ,048 4 ,541
1910 1 , 1 8 6 ,7 3 8 634,300 321 14 ,116 4 ,2 1 0
1911 1 ,2 9 2 ,4 1 0 749 ,680 329 17 ,654 7,481
1912 1 ,0 3 2 ,2 8 8 4 18 ,220 356 9,568 4 ,953
1913 1 ,5 7 2 ,9 3 3 572 ,8 20 138 14 ,615 5 ,628
* B e e t s ,  c a r r o t s ,  p a r s n i p s  and t u r n i p s
Year
ended
March
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
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Wine 
( g a l s )
Hops 
( c w t )
O th e r
c r o p s
( a c r e s )
Garden & 
o r c h a r d  
p roduce  
( a c r e s )
Honey
( l b s )
Beeswax 
( l b s )
448 ,547 1 3 ,298 11,856 1 ,1 4 0 ,0 9 8 17 ,540
577 ,287 83 3 ,2 9 8 13 ,432 1 , 1 8 2 ,6 4 5 18 ,195
629,219 318 3 ,298 14 ,856 1 , 2 2 7 ,9 5 2 18 ,892
713 ,589 329 3 ,298 15,633 1 ,2 6 3 ,1 2 6 19,433
527 ,592 543 3 ,2 98 15 ,785 1 ,2 8 2 ,6 8 3 19 ,734
562 ,713 744 3 ,298 16 ,060 1 , 3 0 4 ,7 4 6 20 ,073
577 ,493 899 3 ,510 17 ,400 1 ,3 2 3 ,7 3 3 20 ,365
755 ,000 1 ,012 3 ,351 17,761 1 , 3 3 7 ,4 6 4 20 ,576
481 ,588 1 ,153 3 ,192 18,641 1 ,3 5 4 ,9 0 2 20 ,845
457 ,535 1 ,954 2 ,712 19 ,570 1 ,3 7 8 ,1 8 5 21 ,203
41 0 ,3 3 3 1 ,168 3 ,625 20 ,400 1 , 3 9 8 ,3 7 2 21 ,513
574 ,143 2,540 3 ,403 20,299 1 , 4 2 0 ,6 4 8 21 ,856
4 8 4 ,0 2 8 2 ,744 4 ,4 5 9 22,288 1 , 4 5 3 ,5 1 3 22 ,362
539 ,191 4 ,0 4 5 3 ,4 7 0 20 ,630 1 ,4 8 7 ,0 0 7 22 ,877
516 ,763 9,243 518 19,725 1 , 5 2 0 ,2 6 0 23 ,387
723 ,560 15 ,717 5 ,372 20 ,754 1 ,5 5 5 ,9 7 3 23 ,938
760 ,752 14,053 3 ,508 23,015 1 ,5 9 6 ,3 1 3 24 ,5 59
1 ,0 0 3 ,8 2 7 5,501 4 ,1 8 0 25,395 1 , 6 3 7 ,9 5 1 25 ,199
986 ,041 5 ,023 5 ,841 27,593 1 , 6 9 0 ,8 6 2 26 ,013
1 ,1 6 7 ,8 7 4 5 ,405 6 ,178 26 ,269 1 ,7 4 5 ,7 5 8 26 ,858
1 , 2 0 9 ,4 4 2 5 ,519 1 ,056 27 ,533 1 , 8 2 0 ,0 7 3 28,001
1 ,5 7 8 , 5 9 0 5 ,711 936 29 ,243 1 , 8 6 5 ,2 9 9 28 ,697
2 , 0 0 8 ,4 9 3 7,931 1 ,095 33 ,864 1 ,9 1 5 , 2 1 6 29 ,465
1 ,5 5 4 ,1 3 0 6 ,513 1 ,4 26 38 ,238 1 ,9 5 6 ,4 7 6 30 ,100
1 ,6 9 4 ,7 4 5 7,573 647 39 ,926 1 ,9 7 4 , 9 3 4 30 ,384
1 ,4 9 0 , 1 8 4 5 ,684 769 42 ,463 1 ,9 8 7 , 7 1 0 30 ,580
1 ,9 0 9 ,9 7 2 4 ,6 0 3 1 ,005 4 4 ,235 1 ,9 9 8 ,0 7 0 30 ,7 4 0
2 ,2 2 6 ,9 9 9 3 ,946 2 ,246 4 5 ,419 2 ,0 0 4 ,2 5 6 3 0 ,835
2 ,8 2 2 ,2 6 3 6 ,183 1 ,205 45 ,7 3 4 1 ,9 9 4 ,6 7 3 30 ,6 87
1 ,9 1 9 ,3 8 9 3 ,628 1 ,484 43 ,763 1 ,9 9 8 , 7 8 0 30 ,750
1 , 8 8 2 ,2 0 9 6 ,849 2 ,9 8 0 50,521 1 ,9 9 9 ,3 7 1 30 ,7 6 0
933 ,282 2 ,884 3 ,0 3 0 54 ,573 2 , 0 1 0 ,2 0 4 30 ,926
2 ,5 7 8 ,1 8 7 2,741 3 ,0 8 0 57 ,496 2 , 0 2 3 ,2 7 8 31 ,1 27
1 , 9 8 1 ,4 7 5 2,249 3 ,1 3 0 58 ,807 2 , 0 4 9 , 3 1 6 31 ,5 28
1 ,5 4 7 ,1 8 8 1 ,572 3 ,180 58,413 2 ,0 5 4 , 7 7 0 31 ,612
2 , 5 5 1 ,1 5 0 2,447 3 ,230 59 ,812 2 ,0 5 3 ,6 9 1 31 ,595
1 , 8 3 2 ,3 8 6 1 ,449 3 ,280 60,655 2 , 0 5 9 ,4 4 8 3 1 ,6 8 4
1 ,7 2 6 ,4 4 4 1 ,906 3 ,263 59,607 2 , 0 7 6 ,9 8 5 31 ,594
2 ,0 4 4 , 8 3 3 2,787 3 ,354 61 ,927 2 ,9 6 5 , 2 9 9 4 6 ,7 8 0
1 , 3 6 5 ,6 0 0 1,179 4 ,2 4 5 63 ,133 1 ,1 3 8 , 9 9 2 24,521
1 ,4 3 7 , 1 0 6 1 ,094 4 ,4 0 8 64,225 2 ,3 7 3 ,6 2 8 38 ,674
991 ,941 882 4 ,6 0 2 66 ,322 1 , 6 1 1 ,2 8 4 22 ,369
1 , 3 6 2 ,4 2 0 937 5 ,758 68 ,153 2 , 3 0 8 ,4 0 5 34 ,695
983 ,423 777 5 ,1 8 4 70,316 1 , 6 3 5 ,2 6 0 28,405
1 ,2 0 6 ,1 1 1 1 ,387 6 ,590 73,623 3 , 2 7 7 , 5 9 0 4 5 ,3 5 4
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
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T a b l e  2 .2
V i c t o r i a :  Number o f  L i v e s t o c k  S l a u g h t e r e d  
1868-69  t o  1912-13
Sheep and 
lambs
C a t t l e  and 
c a l v e s P i g s
1 ,6 6 1 ,5 6 0 152,687 4 6 ,4 1 0
1 , 6 9 1 ,3 4 3 156,558 4 9 ,8 4 4
1 , 7 2 1 ,1 2 6 160,430 53 ,279
1 , 7 5 0 ,9 0 9 164,301 56 ,714
1 ,7 8 0 ,6 9 3 168,172 60 ,148
1 , 8 1 0 ,4 7 6 172,044 6 3 ,582
1 ,8 4 0 ,2 5 9 168,508 64 ,997
1 , 9 4 1 ,4 9 9 162,183 63 ,730
2 ,1 7 8 ,5 9 1 190,486 69 ,377
2 ,1 0 3 ,2 3 8 165,099 74 ,562
1 ,8 3 1 ,8 3 8 186,944 92 ,683
1 , 7 2 8 ,4 0 4 198,221 77 ,649
1 , 8 1 7 ,5 3 0 220,361 94 ,304
1 ,9 3 3 ,9 9 2 251,864 110 ,128
2 ,0 4 3 ,7 7 4 283,802 114 ,971
1 , 9 2 1 ,0 2 5 242,831 103 ,277
1 ,8 6 9 ,8 5 9 231,291 116 ,755
1 ,8 8 7 ,8 7 1 218,363 123 ,487
2 ,2 4 8 ,4 1 9 212,168 123 ,758
2 ,2 6 7 ,6 7 9 224,628 128 ,399
2 , 3 7 0 ,8 8 0 249 ,812 144 ,827
2 , 3 4 1 ,9 2 8 255,040 150 ,134
2 ,2 3 3 , 1 5 9 266,598 163 ,022
2 , 3 2 3 ,5 1 2 258 ,965 166 ,032
2 , 4 5 2 ,2 3 6 241 ,200 177 ,572
2 ,4 0 0 ,1 8 8 227 ,638 177 ,4 09
2 ,1 7 5 ,3 6 2 231,145 186 ,690
2 ,3 8 4 ,2 5 4 238,607 197 ,199
2 ,5 2 7 , 9 4 6 244,347 180 ,782
2 ,4 1 4 ,0 6 3 241,798 167 ,164
2 ,4 0 3 ,9 8 5 245 ,534 171 ,652
2 ,5 1 1 ,2 4 7 249,082 202 ,759
2 , 3 9 6 ,0 1 0 249,467 239 ,184
2 , 5 5 9 ,3 3 2 246 ,909 252 ,217
2 , 7 8 4 ,0 9 6 233 ,726 209 ,510
2 , 5 6 5 ,8 5 9 237,447 171 ,3 86
2 , 3 7 3 ,3 7 6 245 ,316 205 ,625
2 , 6 3 8 ,7 7 3 252 ,349 255 ,024
2 ,9 3 6 ,1 4 3 268 ,203 270 ,217
3 ,2 7 7 , 0 7 2 287,209 249 ,562
3 ,4 0 9 ,5 2 7 281 ,670 221 ,525
3 ,8 4 2 , 8 5 4 295,577 222 ,282
4 , 2 7 1 , 5 0 2 326 ,730 279 ,352
4 , 2 9 9 , 5 9 0 353 ,072 342 ,001
4 , 3 0 0 , 5 1 0 379 ,058 320 .256
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The estimates oi changes in the numbers of livestock.
(Table 2.3) other than in population census years are
particularly suspect. The Statistical Register for 1898
carried the following warning:
Complete returns of live stock are only furnished 
in Census years, but it was customary prior to 1896 
to estimate the number for intercensal years by 
adding on, or deducting from, the numbers as 
returned by the last Census, an increase or decrease, 
as the case might be, based on estimated percent­
ages furnished by the municipal authorities. As, 
however, this method was found most unreliable, it 
has been decided to abandon it.
Our re-calculation of livestock numbers for non-census years
has, in several instances, been undertaken on the basis of
movements in the comparable series for some other colony;
and this method of interpolation has also been used for breaks
of a few years which occur in several of the livestock series
around the turn of the century. However for the 1880s,
Victoria's pattern of animal population change was different
to that of neighbouring colonies as the following table
indicates.
Tab1e 2.4
Australian and Individual Colonys'
Livestock Numbers: Change, 1 8 8I-I891 
(percent )
Vic toria N.S.W. S.Aust. Q Id . Aust .
sheep 22 .5 5 8 . 2 8 . 5 1 5 9 . 6 5 7 . 4
all cattle 3 8 . 6 -1 8 . 9 2 5 . 2 75.7 36.8horse s 58 .4 12.2 20.4 104.2 42.4
pigs 1 6 . 7 -8.2 -8.2 46.2 9.2
Sources: Rural Industries Bulletin No. 3, Canberra, 1 9 6 7»
With all the livestock estimates (with the exception of 
dairy cows) we have linearly interpolated the estimates 
between 1881 and 1891 • This produces a constant 'change 
in number' figure for these series and years, but at least 
avoids the large increases that occur in the published 
estimates in I8 9O-9 I as a result of the increase from 
previously understated figures. Where other state’s 
figures were used as proxies for interpolation, New South 
Wales estimates were normally employed. The estimates of
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T a b l e  2 . 3
V i c t o r i a :  C h an g es  i n  t h e  number o f  l i v e s t o c k  on f a rm s
1 8 6 8 - 6 9  t o  1 9 1 2 -1 3
Y e a r  en d e d  
March S h eep P i g s H o r s e s
D a i r y
Cows
O t h e r
C a t t l e
1869 2 2 4 , 0 0 8 - 5 , 3 1 6 1 1 , 3 0 3 6 , 7 5 0 3 6 , 3 4 0
1870 1 6 6 , 8 4 4 - 2 4 , 7 4 2 1 5 , 8 2 0 - 2 , 1 9 3 1 , 0 2 9
1871 8 3 8 , 2 2 4 1 9 , 4 8 2 4 , 7 6 5 1 8 , 1 5 3 1 0 , 4 2 5
1872 - 7 5 9 , 5 0 6 4 6 , 5 0 1 1 2 , 7 5 0 1 8 , 5 2 9 5 9 , 8 8 4
1873 5 7 2 , 8 3 8 1 6 , 2 7 5 3 , 6 7 1 6 , 0 8 9 6 , 6 9 1
1874 7 4 7 ,8 6 1 - 3 3 , 3 8 6 - 4 , 8 2 1 6 , 9 8 2 6 4 , 4 9 2
1875 - 1 0 2 , 0 4 4 - 2 2 , 3 9 5 -7 8 1 1 , 7 2 3 6 3 , 1 7 2
1876 5 2 8 , 4 9 6 2 , 8 2 4 1 4 , 0 8 2 1 4 , 0 0 0 8 1 , 9 4 0
1877 - 4 7 0 , 6 3 9 3 4 , 8 1 3 - 1 , 2 5 2 2 1 , 9 3 5 5 1 , 7 3 2
1878 - 2 2 9 , 6 5 2 1 6 , 5 8 9 1 7 , 8 4 5 8 , 9 6 2 2 6 , 4 6 9
1879 - 2 2 9 , 6 5 2 1 6 , 5 8 9 1 7 , 8 4 5 2 2 , 2 9 7 2 6 , 4 6 9
1880 - 2 2 9 , 6 5 2 1 6 , 5 8 9 1 7 , 8 4 5 - 1 2 , 0 4 7 2 6 , 4 6 9
1881 - 2 2 9 , 6 5 2 1 6 , 5 9 1 17 ,845 5 0 , 8 3 8 2 6 , 4 6 9
1882 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 497 4 3 , 0 6 2
1883 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 497 4 3 , 0 6 2
1884 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 2 , 3 7 3 4 3 , 0 6 2
1885 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 - 3 , 4 6 6 4 3 , 0 6 2
1886 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 4 , 7 9 9 4 3 , 0 6 2
1887 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 1 , 8 2 9 4 3 , 0 6 2
1888 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 9 ,3 7 7 4 3 , 0 6 2
1889 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 1 1 ,5 2 1 4 3 , 0 6 2
1890 2 3 3 , 2 5 6 4 , 0 5 2 1 4 , 2 2 8 1 1 , 4 2 2 4 3 , 0 6 2
1891 2 3 3 , 2 5 6 4 , 0 5 3 1 4 , 2 3 1 2 7 , 1 4 5 4 3 , 0 6 2
1892 2 3 5 , 3 0 5 4 , 3 2 3 3 , 7 3 7 1 0 , 7 8 1 1 8 , 4 5 2
1893 3 7 , 1 5 8 3 , 5 5 9 -9 7 2 1 1 , 2 0 4 1 , 3 9 6
1894 1 3 3 , 4 1 9 3 7 , 8 2 3 - 2 , 3 8 1 1 4 , 7 8 5 - 2 2 , 1 9 8
1895 8 2 , 2 1 8 9 , 4 2 6 4 , 7 3 5 3 3 , 4 2 7 - 1 6 , 8 1 8
1896 3 8 2 , 2 4 7 - 2 7 , 0 0 4 - 2 1 , 3 6 4 - 2 , 8 1 1 - 4 7 , 9 5 6
1897 - 2 , 1 8 8 , 0 3 6 - 2 7 , 0 0 4 8 , 0 6 6 - 4 , 6 5 4 - 4 7 , 9 5 6
1898 - 6 9 8 , 5 9 0 - 2 7 , 0 0 4 - 9 , 0 7 9 - 5 8 , 3 0 7 - 4 7 , 9 5 6
1899 - 1 , 3 0 4 , 9 1 4 3 1 , 2 6 5 - 4 , 6 5 4 1 3 ,6 6 1 - 4 7 , 9 5 6
1900 9 8 8 , 5 7 1 3 1 , 2 6 4 - 6 , 7 1 4 5 2 , 1 9 1 - 4 7 , 9 5 6
1901 4 8 1 , 5 6 9 3 1 , 2 6 5 -6 0 7 5 6 , 1 4 3 - 4 7 , 9 5 6
1902 4 9 8 , 7 2 2 - 1 6 , 0 7 5 - 1 1 , 2 6 8 2 7 , 7 2 0 - 6 , 8 2 3
1903 - 4 , 1 1 9 , 8 8 0 - 1 6 , 0 7 5 - 1 1 , 2 6 9 2 7 , 7 2 0 - 6 , 8 2 2
1904 5 4 2 , 0 9 0 - 1 6 , 0 7 5 2 , 5 0 0 2 7 , 7 2 0 - 6 , 8 2 2
1905 2 , 4 0 4 , 9 6 9 - 1 6 , 0 7 5 2 , 4 9 9 2 7 , 7 2 1 - 6 , 8 2 2
1906 1 , 2 8 7 , 4 2 4 - 1 2 , 3 8 8 1 1 , 5 9 4 1 6 , 6 0 7 3 5 , 1 0 7
1907 1 , 4 8 2 , 3 2 5 - 5 3 , 2 3 0 1 8 , 8 5 3 5 2 , 2 0 9 1 4 , 4 2 4
1908 1 , 2 0 9 , 2 9 4 - 9 , 4 5 0 1 5 , 7 4 2 7 ,9 7 0 3 0 , 5 1 4
1909 - 1 , 6 0 0 , 9 9 2 - 3 1 , 6 4 4 199 - 1 0 0 , 1 1 3 - 1 6 8 , 5 3 2
1910 3 9 2 , 2 4 1 3 8 , 5 6 3 1 5 , 8 4 7 1 5 , 8 9 7 - 4 0 , 4 1 9
1911 - 5 5 , 3 1 8 1 1 5 , 3 6 0 2 5 , 8 5 8 4 3 , 7 1 4 - 4 5 , 7 8 5
1912 9 7 5 , 1 3 9 1 4 , 7 8 8 3 1 , 5 8 8 3 0 , 7 7 8 6 8 , 7 8 0
1913 - 1 , 9 6 5 , 5 8 0 - 1 0 7 , 9 9 7 2 0 , 0 5 0 - 4 3 , 6 1 6 - 9 5 , 4 2 2
3 6 ,
dairy cows appear less affected by increases in census years 
and have been adjusted the leas t . '
The horses on farms have been estimated on the basis 
of evidence in the 1871 and 1891 censuses, which provided 
the only rural/non-rural breakdown of the to tal  horse 
population. In the former, 8 5 . 9  per cent were in ’shires 
and road d i s t r i c t s ’ (as dis t inct  from ’c i t i e s ,  towns and 
boroughs’ ); in the la t te r  the figure was slightly higher 
at 90«9 per cent. We have accepted the average as a 
constant throughout the period. Obvious problems in this 
procedure stem from possible changes in the rural/non-rural 
proportions over the fu l l  forty years and lack of knowledge 
concerning the use of rural horses - draught, general farm, 
off-farm transport, etc. These are mitigated to some 
extent because we use a change in stock figure rather than 
the total horse population.
Far more d if f icu l t  problems were encountered in 
obtaining estimates of wool and dairy production.
2.3 Wool
The estimation of the quantity of wool production in
Victoria has to be undertaken in the knowledge that,  at least
in the period with which we are concerned, i t  was one of
the most important commodities produced. Despite the
attention economic historians have given the development of
2
the Australian wool industry , major d if f icu l t ie s  were 
encountered with the estimation and interpretation of basic 
Series of wool imports, exports, domestic industria l 
consumption and prices. For the volume of wool produced, 
the only basic source of information is  the s t a t i s t i c s  of 
imports and exports a No estimates of wool production on 
each farm or station were collected in the annual censuses 
of rural a c t iv i ty „ This means that, even i f  the customs
Other years in which livestock have been re-estimated 
are, for sheep, 1876-77 to 1879-80, 1895-96 to 1 8 9 7 - 9 8
I8 9 9 - I 9 OO and 1 9 0 1 - 0 2  to 1903-04; and for pigs, horses, 
other ca t t le  and dairy cows 1 8 7 6 - 7 7  to 1 8 7 9 -8 0 , 1 8 9 5 - 9 6
to 1899-1900 (with the exception of dairy cows), and 1 9 0 1 - 0 2  
t r> 1903-04.
2 For example, Barnard [1958] , [1962] .
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figures were accepted as accurate, there would remain the 
task of translating the import and export figures into 
estimates of wool actually produced or sold by farmers.
There already existed two series of figures purporting 
to show the total volume of wool produced in Victoria for 
all or most of the period with which we are concerned. The 
first, published in the Statistical Registers, was based on 
the difference between the recorded quantities of imported 
and exported wool and the amount used by woollen mills in 
Victoria. However the import and export figures used were 
unweighted aggregations of three wool types - greasy, scoured, 
and washed - and hence understate the total quantity (i.e. 
weight) of wool produced during a period when the proportion 
of wool sold or exported in a greasy condition rose 
substantially. Also, the figures of wool used in manu­
facturing in Victoria were not adjusted either for the 
difference in the 'year! as defined by the trade and 
industrial production statistics, or for the change in the 
basis of compiling the series made in 1897-98 to bring the 
figures to a greasy-wool basis c
A second series, published by the Bureau of Agricultural 
Economics [ 1 9^ + 9J and again using trade statistics, claims 
to measure total Victorian wool production since i860 on a 
greasy basis. However, no such adjustment has in fact been 
made for years prior to 1873» the first in which export 
figures distinguished the three conditions in which wool was 
exported. For subsequent years the conversion ratio (or 
ratios) used to bring non-greasy wool to a greasy equivalent 
basis is not stated: If we wish to approximate the volume
(and value) of commodities leaving farms for other sectors 
and if part of the wool clip was washed on pastoral stations, 
then it is necessary for purposes of consistent measurement 
to try to estimate that portion. The need for separate 
estimation of greasy and non-greasy wool is underlined by the 
knowledge that a high proportion of Victorian wool at the 
beginning of our period was washed before being marketed, that 
this ratio fell rapidly during the 1870s and 1880s [Butlin 
1964:76-7] » and that the loss in weight after washing is of
the order of ^>0 per cent. It was decided, therefore, to utilise
3 8 .
the more detailed trade s ta t i s t ic s  in an attempt to re-estimate 
wool production and so provide an alternative to the B.AoE. 
series.
The customs figures re la ting  to recorded wool imports 
and exports for Victoria are subject to many weaknesses 
common to a l l  nineteenth century Australian trade figures 
for wool. However, i t  is important to stress that many of 
the points recently debated concerning the recorded value 
of to tal  Australian wool exports before 1900 are not relevant 
to the use of export quantity data. I t  has been claimed 
that ' in  general there is  l i t t l e  reason to think that stated 
quantities of overseas exports were inaccurate. The same 
can be said for the majority of Australian exports, p a r t i c ­
ularly the relat ively  bulky items where the possib il i ty  of 
mis-statement, even i f  the desire existed, was decidedly 
limited' [Beever 1963:^1] •
Nonetheless, our confidence in the r e l i a b i l i ty  of the 
export series is  lessened by evidence that the attempt to 
distinguish wool grown in Victoria from wool grown in other 
colonies and transported (principally overland from New 
South "Wales) to Victorian ports appears to have been a 
complete fa i lure ,  at least down to the la te  nineties.  The 
export figures distinguish, from the beginning of our period 
to 1909, wool described as 'produce of Victoria' from other 
wool. I f  this figure of Victorian wool exported could be 
accepted, there would have been no necessity to u t i l i s e  
wool import data in order to derive an estimate of Victorian 
wool production. But for most of the period the stated 
quantities of non-Victorian wool exported are far less than 
the stated quantities of wool imported into Victoria. Since 
the amount of wool used in Victorian woollen manufacture was 
comparatively small, the most likely explanation for the 
wide discrepancy is that a fa i r  proportion of the 'produce 
of Victoria' export series for wool in fact related to the 
produce of other colonies. That the Customs o ff ic ia ls  of 
the time were aware of this problem is revealed by the 
following statement, which appeared with the trade returns 
in 1898  and 1 8 9 9 «
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The statement of exporters in regard to the 
origin of wool having been found unreliable, 
a careful estimate has been made in this 
return by the Customs Department of the respective 
quantities and values of Victorian-grown and other 
w o o l .
Perhaps as a result of this greater care in recording the 
origin of wool, the proportion of greasy wool exported stated 
to be Victorian produce fell from 57 per cent in 1897 to 50 
per cent in 1898, and for scoured wool from 56 per cent to 
49 per cent for the same two years.
Although the sub-division of the export quantities into 
’Victorian' and 'other' produce cannot be accepted, the 
t otal quantity of wool exported has been assumed sufficiently 
reliable for use in estimating output. In any event, there 
is no alternative to the use of the trade statistics. The 
accurate recording of imports of wool brought overland or 
shipped by sea to Victorian ports, however, must have been 
more difficult that the compilation of the wool export data. 
Long borders with New South Wales and South Australia raises 
the possibility of considerable under-statement of total wool 
imports into Victoria; this may be especially true of the 
first few years of the period. In the early 1870s a major 
overhaul and improvement in the recording of trade statistics 
appears to have resulted in a sharp and otherwise unexplained 
increase in the volume of wool imports. From just under 
two million pounds weight in 18 7 O they jumped to over four 
million pounds in the following year, over 21 million in 
1872 and over 33 million in 1873* No similar sudden rise
in the export figures is evident. To accept the recorded
import figures for the early 1870s results in the derived 
estimate of Victorian wool production falling drastically as 
compared with the last years of the previous decade. There 
is no supporting evidence for such a decline either from 
changes in the Victorian sheep population or of the early 
seventies being adverse seasons. It is assumed that for 
these years the wool import figures are in fact seriously 
understated. They have therefore been revised upward into 
line with the trend in wool imports shown by figures for the 
immediately following years. Given that only two years of
our period (1870 and 1871 ) are effected by this substantial 
revision, backwards extrapolation of subsequent trends 
would seem to involve only limited risk of serious bias in 
the estimated wool output figures.
The estimates of wool produced in Victoria were thus 
derived residually from the trade statistics by subtracting 
the quantities of greasy, scoured and washed wool imported 
from the quantities of each exported, then adding back to 
the greasy wool figures the quantity of wool used in 
Victorian woollen mills as returned in the annual factory 
statistics. A number of further adjustments to recorded 
figures included the estimation of the proportions of wool 
imported in greasy scoured, or washed condition prior to 1876, 
and comparable proportions for exports prior to 1873; the 
conversion of the wool used in Victorian mills prior to 
1896-97 to a greasy basis consistent with the basis of 
recording the quantities used in subsequent years; and the 
conversion of all resulting estimates from calendar years 
(in which the trade statistics were recorded) to years ended 
March.
A comparison is made in Table 2.5 of the B.A.E. 'greasy- 
equivalent 1 and our own estimates - both are converted to 
base period values. An exact correspondence could not be 
expected given uncertainties concerning the estimation method 
underlying the B.A.E. figures (Series I )-, Through nearly 
all the period, the two sets of figures move closely 
together. From 190^ _3 > however, a wide gap opens between 
the two series, the B.A.E. figures suggesting a very much 
faster growth in wool output to the end of the period than 
the estimates derived directly from the trade and production 
statistics (Series I I ).
A reconciliation of the differing estimates is 
impossible, given the lack of information on the B.A.E. 
figures. Their plausibility, however, is open to indirect 
assessment. On the grounds that the increase in implicit 
yield per sheep is extraordinarily high the B.A.E. figures 
probably overstate the increase in wool production at the 
end of the period. The number of sheep in Victoria increased
Table 2 . 5
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V ic to r ia :  A l te rna t ive  Wool
Production Estimates 1868-69 to 1 9 1 2 - 1 3
( 1 91 0 - 1 1  p r i c e s : £ m il l ion  ) .
Year ended 
March
I I I Year ended 
March
I I I
1 869 2  .31 2 . 2 5 1 891 2  . 6 8 2.48
70 2 . 1 9 1 .70 92 3.37 3.32
93 3.37 3.27
1 871 2.13 1 . 8 9 94 2  . 8 5 2 . 7 6
72 2 . 5 2 2 . 5 6 95 2 . 9 8 2  . 8 8
73 1 -97 2 . 0 0 96 3.30 3.24
74 2.09 2.39 97 2 . 9 0 2 . 7 0
75 3.14 2.75 98 3 . 0 0 2  .46
76 2.82 2.63 99 3 . 0 1 2.77
77 3  .42 2.98 0 0 3.53 2  . 3 6
78 3 . 1 0 2.74
79 2.94 2 . 6 2 1 901 3.48 2 . 0 9
80 2 . 7 6 2  .46 0 2 3.29 2.94
03 2 . 8 8 2 . 7 2
1 8 8  1 2 . 7 8 2  . 5 1 o4 2  .64 2 . 9 0
82 2  . 5 6 2.35 05 3.23 2 . 8 7
83 3  . 0 6 2.82 0 6 2.94 2 .43
84 3 . 2 6 3.03 0 7 3 .44 2.95
85 2 . 9 0 2 . 7 2 08 4.40 3.29
86 2 . 6 5 2.43 09 3.82 3.31
87 2 .68 2.32 10 4.49 3.77
88 2.40 2.28
89 2 . 5 0 2.42 1 9 1 1 5 . 0 0 3 .86
90 2  . 5 6 2.49 1 2 5.05 3.79
13 4 .59 3.75
N otes:
Series I :  Based on B.A.E. est im ates of Victorian wool
production - greasy equiva len t .
Series I I :  Separate est imates of washed, scoured, and
greasy wool; see t e x t .
rap id ly  a f t e r  1903-04. But accepting the B .A .E . 's  own 
estimates of the V ic to r ian  sheep popula tion,  the y ie ld  per 
animal throughout the s t a t e  rose on average by 39 per cent 
over a f ive  year per iod .  This compares with o f f i c i a l  and 
d i r e c t  es t im ates  of Victorian  average f l e e c e  weights over 
the same period (published in the S t a t i s t i c a l  R e g is te r s ) 
which showed a six per cent increase  (seven per cent i f  
lambs inc luded) .  For these reasons our a l t e r n a t iv e  s e r ie s  
have been used in  the output es t imates compiled in t h i s  
chapter in  prefe rence to the B.A.E. s e r i e s .
2.4 Dairy Products
There probably exists less information on which to base 
estimates of the quantities of dairy products marketed 
during the period than any other major group of rural comm­
odities» The estimates of the value of dairy output 
published in the Victorian Year-Books and in the Statistical 
Registers , have been described as being ’of all the production 
statistics of Australia, by far the most defective’ [Butlin 
1962:124] . From 1874-75 to 1890-91 the value of dairy 
output in these publications is arrived at by the application 
of an estimated average value of output per dairy cow to the 
total number of dairy (’milch’) cows, both ’w e t ’ and 'dry'. 
This value per cow figure was initially £10 per year, but 
subsequently was reduced to £ 8 . 10s; its derivation was never 
spelled out. Beginning with the early nineties, the method 
of estimation changed to one based on estimated average 
annual milk yields per cow and the estimated disposal of 
milk,produced between consumption and quantities used in the 
manufacture of a variety of processed dairy products - butter, 
cheese, cream and condensed, concentrated and powdered milk. 
Butter and cheese production are distinguished in the 
official statistics from 1891-92, concentrated milk from 
1895-96, cream from 1896-975 and concentrated milk is expanded 
to include condensed milk in 1907-08 and powdered milk in 
191 1-1 2. But even for these last two decades of the period, 
the published figures are scrappy, they are scattered between 
rural industry and manufacturing returns and the method of 
their compilation is not always made explicit.
In order to estimate the value to the farmer of his 
output of dairy produces it was necessary to distinguish 
where possible the degree of processing of raw milk that was 
conducted on the farm, the form in which the product was 
finally marketed and changes over time in the proportions of 
milk disposed of in different ways. This last mentioned 
problem of measuring changing patterns of milk utilisation is 
particularly crucial during a period in which the commercial­
isation of dairy farming increasingly transferred processing 
activities from the farm to the dairy co-operatives, 
’creameries', and cheese and butter factories.
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To fully capture these patterns we would require milk 
disposal figures disaggregated in a way which may be des­
cribed most readily by the following notation. The basic 
commodity is, of course, milk production in gallons; and 
there are two ways in which it may be estimated. First, the 
supply of milk in any year, M, may be defined simply as the 
average yield per cow (y) miltiplied by the stock of dairy 
c ows (C ).
M = yC (1 )
Alternatively, an estimate of M may be built up from disposal 
statistics; the quantities of various dairy end-products 
derived from milk may be expressed in terms of their 
estimated raw milk equivalent by the use of conversion 
ratios.
M = aP + b 1(Bud + Buf ) + b2 (Chd + Chf ) + b^(Crd + Crf )
+ b^(Cone) (2)
where Bu = pounds weight of butter produced
Ch = pounds weight of cheese produced
Cr = gallons of cream produced (and not further processed)
Cone = gallons of concentrated (and other processed) milk 
produced
P = the total population of Victoria
a = the estimated average annual per capita consumption 
of raw milk
b ^ , b ^ , etc = conversion ratios for the estimated
average milk content of processed dairy 
pr oduct s , and
subscripts d and ^ = quantities of processed dairy
products made domestically (on farms) 
and in factories.
The components of expression (2) may be re-arranged into four 
sub-groups of homogeneous products according to the degree 
of processing undertaken on farms prior to sale for final 
consumption or to other sectors for further processing. The 
quantities of butter, cheese and cream produced on farms can 
be valued with available price information for each of those 
commodities. The total quantities of processed dairy 
products manufactured in factories must be reduced to their 
raw milk equivalents and added to the figure of total milk 
consumed in its natural state to give an estimate of the
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deliveries of raw milk by the farm sector to other sectors 
or for final consumption« For the purpose of estimating 
Victoria's dairy output at farm gate prices, estimates of 
the following four quantity series are required:
Q
Q _ = Ch
= Cr
Q = aP + b^Bu^ + b2Chf + bqCrf + b4C°nc-
In terms of the availability of statistical information 
with which to build up annual estimates of each component on 
the right hand side of expression (2), the period with which 
we are concerned may be subdivided at 1891-92. Prior to 
that year, virtually the only source of direct information 
of relevance that was collected regularly and published was 
the estimated number of dairy cows in the colony. It is only 
for the sub-period beginning with 1891-92 that statistics 
relating to the farm and factory production of dairy products 
were first collected, making possible the construction of 
milk utilisation estimates in the way we require. Hence, 
the overall estimation of the four dairy output quantity 
series had to be undertaken in two stages« First, estimates 
were made of all the components of expression (2) for the 
years following 1891-92. Secondly, and remembering that 
expressions (1) and (2) should be identical for each year, 
estimates of Q ^ and for the previous twenty-odd
years were compiled on the basis of the available data of 
numbers of dairy cows and the patterns and composition of 
milk utilisation observed in the subsequent sub-period.
The steps by which the estimates of Q ^ and
were built up for each year of the period are described in 
an Appendix. In general, it is necessary to stress that 
the resultant figures (Table 2.6) cannot be accepted without 
considerable caution because of the fragile nature of the 
underlying statistical evidence. Unfortunately, the warning 
applies with much greater force to the pre-1895 period - 
precisely the years in which the dairy industry was exper­
iencing not only extremely rapid expansion, but also
significant changes in production organisation. These 
latter were associated with the introduction of the Babcock 
butterfat test, co-operative dairy factories, the cream 
separator and refrigeration.
2.5 Commodity Prices
For the final decade of the period there existed a 
wider range of price information than previously available.
It was not simply that the comprehensiveness of rural prices 
improved, but also that the quotations were increasingly 
made as Victorian average prices. In addition, the 
contemporary estimates of farm output compiled in the last 
years of the period were published in sufficient detail to 
permit the calculation of implicit unit prices for a small 
number of residual categories of output. Although the items 
were relatively minor and their valuation rather arbitrary, 
these implicit prices were frequently the only ones 
available. Commodities or residual product groups involved 
were the output of the poultry industry, of honey and beeswax, 
and of some minor crops which were valued not according to 
the quantity of each actually produced or harvested, but 
according to the acreage planted, where some value per acre 
was imputed by the statistician.
Ideally, what is required for the type of output 
estimation undertaken in this chapter, is the selection of 
a base period most representative of the years 1870 to 1910 
in terms of the r elative prices of the individual commodities 
distinguished. The use of fixed unit price relatives 
throughout the period will distort the index of output 
derived insofar as changes in relative prices were not off­
setting. In Table 2.7 are shown some price relatives for a 
small number of major farm commodities for which unit prices 
for each year of the period were collected.
None of the price series showed an upward trend over 
the period as a whole. The pattern of price movement 
characterising wheat, oats and wool was a decline from the 
1870s through to the mid-l890s with some partial recovery 
in the first decade of the century. Grain prices show
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T a b l e  2 . 6
V i c t o r i a :  D a i r y  P r o d u c t s  -
Q u a n t i t i e s  P r o d u c e d  o n  F a r m s  1 8 6 8 - 6 9  t o  1 9 1 2 - 1 , 3
Y e a r s  e n d e d  
M a r c h
F a r m  
C r  earn
( g a l s )
F a r m
M i l k
( m i l l . g a l s )
F a r m  
B u t  t  e r
( m i l l . l b  s )
F a r m
C h e e s e
( t h o u s . l b s )
1 8 6 9 9 , 0 2 3 1 8 . 9 6 6 . 5 2 9 0 2
7 0 8 , 7 0 1 1 9 . 5 2 6 . 2 9 8 7 0
1871 1 0 , 3 4 1 2 0 . 5 7 7 . 4 8 1 , 0 3 4
72 1 2 , 0 3 6 21 . 4 8 8 . 7 0 1 , 2 0 4
73 1 2 , 8 8 2 21 . 9 7 9 . 3 1 1 , 2 8 8
74 1 3 , 6 1 4 2 2 . 4 6 9 . 8 4 1 , 3 6 1
73 1 4 , 9 5 2 2 3 . 0 5 1 0 . 8 1 1 , 4 9 5
76 1 6 , 5 8 5 2 3 . 6 4 1 1 . 9 9 1 , 6 5 8
77 1 9 , 0 3 4 24  . 4 6 1 3 . 7 6 1 , 9 0 3
78 1 8 , 2 1 3 2 4 . 6 2 1 3 . 1 7 1 , 8 2  1
79 2 0 , 7 4 8 2 5 . 5 0 15 . OO 2 , 0 7 5
8 0 1 9 , 7 2 9 25 . 6 0 1 4 . 2 7 1 , 9 7 3
1881 2 5 , 0 0 4 2 8 . 4 6 1 7 . 8 8 2 , 5 0 0
8 2 2 4 , 8 4 7 3 0 . 0 8 1 7 . 5 6 2 , 4 8 5
8 3 2 4 , 5 4 8 31 . 8 0 1 7 . 3 4 2 , 4 5 5
8 4 2 4 , 7 0 5 3 3 . 6 2 1 7 . 2 3 2 , 4 7 0
85 2 4 , 0 8 5 3 5 . 1 9 1 6 . 5 9 2 , 4 0 8
86 2 4 , 4 4 8 3 7 * 8 4 1 6 . 4 0 2 , 4 1 5
8 7 2 4 , 1 3 4 3 9 . 9 4 1 6 . 1 6 2 , 4 1 3
8 8 2 4 , 8 7 1 4 2  . 6 0 16 .41 2 , 4 8 7
8 9 2 5 , 5 6 8 45  . 6 4 1 6 . 6 2 2 , 5 5 7
90 2 6 , 5 5 9 4 8 . 6 0 1 6 . 9 9 2 , 6 5 6
1 891 2 9 , 1 0 8 5 3 . 1 6 1 8 . 3 1 2 , 8 7 3
92 2 4 , 8 4 7 4 5 . 6 2 1 0 . 8 6 2 , 4 9 3
93 2 4 , 8 4 7 6 4 . 9 0 1 0 . 3 2 3 , 1 1 0
94 2 4 , 8 4 7 7 7 . 8 9 1 0 . 1 1 2 , 6 4 2
95 2 4 , 8 4 7 1 0 1 . 6 3 8 . 8 8 1 , 9 5 3
96 2 4 , 8 4 7 1 1 2 . 4 4 9 . 0 6 2 , 3 6 7
97 2 4 , 8 4 7 1 0 9 . 5 5 7 . 4 5 2 , 2 5 5
98 1 5 , 7 6 8 1 1 2 . 3 9 5 . 7 5 1 , 9 9 5
99 2 9 , 5 7 6 1 0 2 . 5 4 7 . 1 9 2 , 1 0 8
0 0 2 9 , 1 9 8 1 5 2 . 3 1 7 . 4 5 2 , 1  4 0
1 901 2 8 , 8 2 0 1 6 0 . 5 7 6 . 7 6 1 , 7 7 5
02 3 7 , 7 1 9 1 3 9 . 7 2 6 . 0 3 1 , 9 0 1
03 1 7 , 8 7 5 1 1 9 . 1 7 6 . 3 0 1 , 72 1
0 4 1 3 , 4 7 0 1 4 0 . 8 1 5 . 9 8 2 , 0 7 9
05 2 6 , 8 8 4 1 7 7 - 2 0 5 . 9 4 2 , 1 4 8
06 5 8 , 6 5 8 1 7 0 . 2 1 5 . 3 3 1 , 8 4 9
07 6 0 , 0 0 8 1 9 9 . 8 1 4 . 8 6 2 , 0 2 5
08 5 9 , 9 7 9 1 8 9 - 5 5 4 . 7 0 1 , 7 0 6
0 9 6 0 , 0 0 6 1 5 1 . 0 8 4 . 0 8 1 , 8 5 5
10 6 0 , 0 3 9 1 6 5 . 8 1 5 . 6 1 1 , 8 5 8
191 1 5 9 , 9 7 0 2 0 5 . 9 1 5 . 5 4 1 , 8 2 3
1 2 5 9 , 9 9 1 2 4 9 . 3 7 5 . 2 3 1 , 5 0 3
13 6 0 , 0 5 0 2 0 0 . 1 0 5 . 4 3 2 , 0 0 5
S o u r c e :  S e e  T e x t .
Table 2 . 7
Victoria: Price Relatives for Wool and
Grain. 1 8 7 0  to 1 9 1 2  T B a s e  1 9 0 8 - 1 2 = 1 0 0 7
W h e a t O a t s Barl e y W o o l
A
W ool
B
00r—X-3
-
\
1 2 3 T “ 3 6
1 8 7 0 1 17 133 90 98 86 136
71 1 4 7 162 1 10 121 113 1 3 0
72 1 28 1 28 79 1 5 0 141 91
73 1 3 1 1 4 8 91 145 131 1 0 0
74 158 2 3 8 1 1 8 136 1 28 1 2 3
73 121 184 101 1 27 1 1 9 1 0 2
76 1 26 141 86 1 1 7 1 02 1 2 4
77 1 6 0 133 86 1 1 7 102 157
78 1 4 0 193 97 1 1 6 1 0 2 137
79 113 1 5 2 91 108 93 121
1 8 8 0 1 1 1 99 1 0 4 1 24 1 19 93
81 11 4 97 1 1 1 1 13 103 1 1 1
82 1 3 7 141 78 1 1 4 1 0 0 1 3 7
83 131 1 3 4 91 1 1 0 93 138
84 101 1 1 6 78 1 05 91 1 1 1
83 92 130 78 93 73 1 23
8 6 105 1 23 73 9 0 74 142
8 7 103 1 1 9 73 91 7 8 1 3 2
88 92 1 1 2 78 91 7 8 1 1 8
8 9 1 26 166 93 101 92 1 3 7
1 8 9 0 101 1 23 71 92 84 1 2 0
91 94 101 61 83 77 1 22
92 1 1 2 94 61 73 6 7 167
93 77 81 6 3 74 6 7 1 15
94 8 0 61 6 9 6 8 6 0 133
93 4 3 4 7 6 2 6 9 6 3 71
96 121 1 26 86 73 71 1 7 0
97 144 96 8 7 71 6 7 2 1 5
98 1 1 2 7 0 94 7 7 74 151
99 6 0 71 94 1 0 0 95 6 3
1 9 0 0 6 6 90 72 91 8 8 75
01 6 8 66 6 3 73 71 96
02 78 101 84 8 7 86 91
03 165 1 4 0 1 0 0 92 92 1 7 9
04 73 4 9 6 4 92 8 9 8 2
03 81 63 72 1 0 0 98 8 3
06 7 9 81 8 8 1 o4 1 03 77
07 76 8 0 93 1 o4 1 o 4 73
08 11  1 1 3 2 11 1 91 8 8 1 26
0 9 1 o 4 77 83 103 103 1 01
1 9 1 0 105 83 83 105 1 08 9 7
11 87 81 96 1 0 0 98 8 9
1 2 93 1 25 1 25 101 1 03 9 0
Source and Notes: (next page)
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wider short-run fluctuation than wool prices# The decline 
and recovery was not of the same magnitude, however, in 
both grain and wool. From Col0(6) i t  is evident that wool 
prices declined more rapidly in the last quarter of the 
nineteenth century than wheat prices, but that, with the 
exception of the last few years of the period, wool prices 
made the stronger recovery thereafter.
Insofar as prices approximating those received by the 
farmer ( ’farm gate’ ) are available, the task of estimating 
the deductions required to eliminate transport and selling 
cost components from final product (Melbourne) prices is 
avoided# By our choice of base period (1908-09 to 1912-13) 
we have been able to value the physical quantities of farm 
commodities produced, in the majority of cases, using these 
Victorian average rather than Melbourne prices. The major 
exception was wool.
The problems involved in valuing the Australian wool clip
1
in the nineteenth century have engaged a number of scholars , 
yet no satisfactory resolution of these problems has been 
possible. Some difficulties  arise from the changing 
composition of the wool produced, where many grades sell 
at varying prices. Sales are not made on the farm but in 
the major wool-selling centres, such as Melbourne, and prices 
quoted include therefore the transport and selling cost 
component which the producer does not receive. And much of 
the clip was sold in London, adding a further round of 
handling, insurance, transport, commission, and other charges.
Sources and Notes:
Cols. (1 ), (2 ) and (3 ) based on February /March Victorian
average prices (per bushel) in Statistical Registers,
Cols. (4) and (5 ) from Bureau of Agricultural Economics 
1949:52 . Series A is  based on London prices of Port 
Phillip clean merino, and Series B on London prices of 
South Australian merino greasy. Both are average 
quotations for the calendar year, and are the ’Sauerbeck® 
series f i r s t  published in the Journal of the Royal 
Statistical Society.
1 See, in particular, Barnard 1958: 192-99? 229-31 »
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and scheduling for sale, make it difficult to precisely 
relate a given year’s wool production with the same season's 
prices. The Customs valuations of wool exported are also 
suspect. The most that we can achieve is to compare the 
various average prices quoted for wool in Melbourne during 
the base period we have selected (1908-09 to 1912-13)» 
fairly arbitrarily adopt some average from these, then make 
an assessment of the adjustments necessary for wool sold in 
a washed condition, and for the costs of transporting the 
wool from the farm to Melbourne and selling it there.
In the following table are shown the average prices 
realised in Melbourne sales for two of the principal types 
of greasy wool, and the implicit unit value of greasy wool 
exports - for ’Victorian produce’ only and for all greasy 
wool exported. The representativeness of any of the 
quotations may be questioned, but we have chosen the average 
figure from row (3) to value our estimates of the quantity of 
greasy wool produced in Victoria.
Unfortunately, washed wool was not separately distinguished 
in the customs figures after 1902, but included with scoured 
wool which accounted for all but a tiny fraction of the two 
types combined. Hence there is no price information from 
the base period for a ’commodity’ which, in a sense, was no 
longer produced at the end of the period. We have to ask 
the question as to what the price of washed wool might have 
been in 1909-13 had it still been marketed. The average 
unit price for scoured wool exports from Victoria has been 
taken as a proxy for a washed wool price. This assumption 
is based on the observations that, in earlier periods, the 
prices of scoured and of washed wool were not too dissimilar, 
and furthermore, that the relative prices of greasy and 
either scoured or washed wool do not appear to have changed 
greatly. The assumption is extremely crude, but may at 
least go some distance toward giving an appropriately higher 
valuation to that part of the total wool clip which, 
especially during the 1870s, left the farm in a washed rather 
than greasy condition.
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The cost of transporting and selling the farmer’s wool 
in Melbourne has been estimated by reducing the Melbourne 
average price for each of the two types distinguished by a 
proportion regarded as approximating the transport and 
selling cost component. These costs should be estimated 
at base period prices. However, such information is not 
readily obtained, and we have been forced to utilise 
figures relating to a decade earlier. In the Victorian 
Year-Book for 1895_8 charges on wool sold in Melbourne and 
London were published relating to the years 1895“96 to 1899“ 
1900, and stated to have been supplied ’by some of the 
leading wool merchants in Melbourne’. The costs covered 
were ’railway freight’, ’commission and brokerage’ and ’all 
other charges’, and were apparently collected in order to 
arrive at an estimate of the ’net return to the grower'.
The costs distinguished as a proportion of the 'average price 
at auction in Melbourne’ for the five years were 6.6, 6.3»
6 .3 » 6.4, and 4.2 per cent respectively - an average of 
6.0 per cent. We have accepted these ratios as reasonable 
for our base period also, and hence reduced the average 
prices previously quoted by a round 6 per cent to approximate 
the unit price actually received by the farmer.
2.6 Gross and Net Rural Output
With the estimates of ’gross produce raised’ of pastoral, 
agricultural and dairy products obtained in sections 2.2 to 
2.4, and the base period (19O8-O9 to 1912-13) unit price 
information discussed in the previous section, it is possible 
to derive estimates of aggregate gross rural output in 
constant prices for the period as a whole. Forty three 
commodity and price series were used in the estimates, but 
in Table 2.9 these have been grouped into 10 categories on 
a type-of-produce classification. The individual rural 
commodities included in each sub-total are as follows:
grain crops: wheat, oats, barley, maize,
rye
field peas, hay, mangels, 
beets and turnips, straw, 
green forage
fodder crops:
5 2 .
horticulture, orchards: 
viticulture:
miscellaneous agriculture: 
wool;
livestock slaughtered:
change in livestock 
number s:
dairy products: 
miscellaneous rural:
potatoes, onions, garden and 
orchard produce
unprocessed grapes, raisins, 
sultanas, currants, wine, 
hops
grass and clover seeds, 
tobacco, other minor crops
greasy wool, washed wool, 
scoured wool (greasy equiv­
alent )
sheep and lambs, cattle and 
calves, pigs
sheep, pigs, rural horses, 
dairy cows, other cattle
farm cream, farm milk, farm 
butter, farm cheese
honey, beeswax, poultry and 
eggs .
Consistent with the definitions adopted in this chapter, 
the value of net rural output is arrived at through deducting 
from gross output all produce used further in rural production, 
either on the same or some other farm. Using the same prices 
as those employed to value gross output, an estimate of the 
value of net output can be obtained from the adjusted (net) 
quantity estimates for each commodity.
For many of the products raised on Victoria’s farms 
during the late nineteenth century, no allowance need be 
made for a portion neither marketed nor consumed by the farm 
family. It is assumed that all wool was sold in the raw 
(greasy or washed) state, and that any retained in order to 
make woollen goods on the farm for subsequent sale was 
sufficiently small to be ignored. Similarly, it may be 
assumed that all the farm-produced butter, cheese, vineyard 
products, fruit, honey and poultry products were either sold 
for cash or consumed on the farm. A few products require 
small deductions to be made, but the quantities involved would 
be insignificant and their estimation difficult. In this 
category may be placed that portion of the output of market 
gardens retained as seed (with the two exceptions of 
potatoes and onions where an allowance for seed has been 
made), and the portion of raw milk production fed to farm 
animals - calves and pigs.
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T a b l e  2 . 9
Victoria: Value of Gross
R u r a l O u t p u t , b y  P r o d u c t  T y p e , 1 8 6 8 - 6 9 t o  1 9 1 2 - 1 3
( 1 9 0 8 ' - 0 9  t o  1 9 1 2 - 1 3 a v e r a g e  p r i c e s .  £ t h o u s a n d  s )
Y e a r
e n d e d
M a r c h
G r a i n
C r o p s
F o d d e r
C r o p s
H o r t i ­
c u l t u r e  , 
O r c h a r d  s
V i t i -  
c u l t u r e
Mi  s c e l l . 
A g r i c .
W o o l
1 8 6 9 1 , 0 4 0 3 7 2 4 2 5 4 8 3 0 2 , 2 4 9
7 0 1 , 5 3 4 6 4 8 6 2 0 5 8 3 0 1 , 6 9 6
1 871 7 8 9 5 3 2 6 3 5 64 3 0 1 , 8 9 4
72 1 , 2 0 5 4 6 7 651 73 33 2 , 5 5 7
7 3 1 , 2 8 9 5 4  9 6 7 4 5 4 41 2 , 0 0 4
7 4 1 , 1 1 0 5 0 2 5 8 3 5 8 4 3 2 , 3 9 1
75 1 , 1 8 8 5 4 2 6 5 9 6 0 4 7 2 , 7 4 5
76 1 , 2 9 1 6 9 2 6 7 3 74 4 6 2 , 6 2 9
77 1 , 2 6 6 6 3 9 7 1 2 5 2 51 2 , 9 7 9
78 1 , 5 1 5 7 9 0 6 5 3 5 3 5 7 2 , 7 3 5
7 9 1 , 3 9 4 6 0 9 6 0 6 4 3 62 2 , 6 2 5
8 0 2 , 2 6 9 901 871 6 6 4 3 2 , 4 6 1
1 881 2 , 1 4 5 8 9 6 7 4 3 66 6 7 2 , 5 0 8
82 2 , 0 8 3 771 7 6 9 71 5 4 2 , 3 4 9
83 2 , 1 6 0 1 , 0 1 9 7 3 2 99 27 2 , 8 1 8
84 3 , 4 3 0 1 , 3 1 1 8 5 0 154 71 3 , 0 3 3
85 2 , 5 0 8 1 , 1 7 2 9 0 0 146 55 2 , 7 2 3
86 2 , 3 5 7 1 , 3 4 4 9 2 7 1 28 6 7 2 , 4 3 1
8 7 2 , 7 4 8 1 , 4 0 7 9 8 6 1 21 88 2 , 3 2 3
8 8 3 , 0 3 1 1 , 7 9 7 1 , 0 7 0 1 4 2 9 0 2 , 2 7 8
8 9 2 , 0 4 6 9 0 8 8 0 8 14 9 3 3 2 , 4 2 0
9 0 2 , 9 8 3 1 , 8 5 5 9 5 2 1 8 4 3 3 2 , 4 9 2
1 891 3 , 1 1 1 1 , 6 5 4 1 , 1 9 0 2 3 2 26 2 , 4 8 4
92 3 , 0 8 2 1 , 5 2 5 1 , 2 3 0 188 2 9 3 , 3 1 9
93 3 , 2 6 8 2 , 1 6 4 1 , 0 2 8 2 1 8 19 3 , 2 7 2
94 3 , 4 0 1 1 , 5 7 4 1 , 0 5 7 2 2 6 25 2 , 7 5 6
95 2 , 9 5 4 1 , 8 0 8 1 , 2 9 9 2 4 9 3 0 2 , 8 8 4
96 1 , 4 9 2 1 , 1 4 0 9 9 5 2 6 5 4 8 3 , 2 3 7
97 2 , 2 1 3 1 , 2 5 6 1 , 1 0 6 3 3 9 3 3 2 , 6 9 5
98 2 , 5 8 3 1 , 7 9 1 8 0 0 2 5 4 26 2 , 4 5 8
99 4 , 3 1 0 1 , 9 6 9 1 , 2 4 4 2 7 9 3 2 2 , 7 6 8
0 0 3 , 6 9 3 1 , 6 1 8 1 , 3 4 7 185 35 2 , 3 6 2
1 901 4 , 4 7 3 1 , 8 1 9 1 , 1 6 5 3 0 6 36 2 , 0 8 9
02 3 , 0 6 6 2 , 3 8 7 1 , 2 2 9 2 5 8 4 3 2 , 9 3 8
03 1 , 141 1 , 6 7 1 1 , 4 1 3 221 3 3 2 , 7 2 4
o4 6 , 7 9 3 3 , 3 1 0 1 ,41 4 3 0 0 3 8 2 , 9 0 3
05 4 , 6 0 7 1 , 4 5 5 1 , 0 9 4 2 4 0 3 6 2 , 8 7 4
06 5 , 1 5 7 2 , 4 1 2 1 , 2 2 6 2 5 3 3 8 2 , 4 2 6
0 7 5 , 2 2 7 2 , 4 7 5 1 , 4 4 9 4 0 3 3 4 2 , 9 4 7
08 2 , 9 4 7 1 , 9 8 2 1 , 3 2 3 271 4 3 3 , 2 9 1
0 9 5 , 6 5 2 3 , 8 0 8 1 , 4 0 7 2 8 0 4 7 3 , 3 1 4
1 0 6 , 2 3 7 3 , 2 2 8 1 , 5 4 7 3 0 3 46 3 , 7 6 8
1911 7 , 5 1 2 3 , 5 4 3 1 , 5 5 6 3 2 4 5 7 3 , 8 5 9
1 2 4 , 4 4 8 2 , 8 2 9 1 , 3 3 9 3 7 0 51 3 , 7 9 3
13 5 , 9 0 7 4 , 1 4 6 1 , 6 7 4 4 0 8 6 3 3 , 7 5 0
Source: See Text.
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Table 2 . 9  Continued.
Year
ended
March
Livestock 
Slaught- 
er ed .
Change in 
Livestock
Dairy Miscell.
Products Rural
Total
1 869 2 , 0 7 9 843 905 830 8 , 8 2 1
70 2 , 1 2 8 501 910 861 8 , 9 8 7
1871 2 , 1 7 8 1 , 026 1 , 0 0 2 894 9 , 0 4 4
72 2 , 2 2 6 542 1 , 0 9 2 920 9 , 7 6 6
73 2 , 2 7 6 670 1 , 1 3 8 934 9 , 6 2 7
74 2 , 8 2 5 997 1 , 1 8 0 950 1 0 , 1 3 9
75 2 , 3 2 7 529 1 , 2 4 7 964 1 0 , 3 0 8
7 6 2 , 3 5 6 1 , 6 2 9 1 ,325 974 1 1 , 688
77 2 , 6 8 8 305 1 , 4 4 o 987 1 1 , 1 1 8
78 2 , 5 0 3 650 1 ,414 1 , o o 4 1 1 , 3 7 4
79 2 , 4 8 3 746 1 , 5 3 4 1 ,01 8 1 1 , 1 2 1
80 2 , 4 4 8 500 1,499 1 , 0 3 4 1 2 , 0 9 3
1 881 2 , 6 6 8 950 1 , 771 1 ,058 1 2 , 8 7 2
82 2 , 9 5 8 965 1 , 8 0 4 1 , 0 8 3 1 2 , 9 0 8
83 3 , 2 2 4 965 1 , 8 4 5 1 , 107 1 3 , 9 9 5
84 2 , 8 8 4 978 1 , 8 9 5 1 , 1 3 3 1 5 , 7 4 0
85 2 , 811 936 1,911 1 , I62 1 4 , 3 2 5
86 2 , 7 6 3 996 1 , 9 8 2 1 , 1 9 3 1 4 , 1 8 8
87 2 , 9 7 0 974 2 , 0 3 4 1 ,231 1 4 , 8 8 3
88 3 , 0 6 3 1 , 0 2 8 2 , 1 2 9 1 ,271 1 5 , 9 0 0
89 3 , 3 1 0 1 , 0 4 4 2 , 2 3 2 1 ,325 1 4 , 2 7 4
90 3 , 3 3 1 1 , 0 4 3 2 , 3 4 2 1 ,3 5 8 1 6 , 5 7 2
1891 3 , 3 5 1 1 , 1 5 5 2 , 5 4 8 1 ,395 1 7 , 1 4 5
92 3 , 3 7 4 532 1 , 9 5 9 1 , 4 2 5 16 , 6 6 4
93 3 , 3 8 2 101 2 , 5 3 3 1 , 4 3 8 1 7 , 4 2 3
94 3 , 2 6 9 18 2 , 9 0 3 1 , 4 4 7 1 6 , 6 7 7
95 3 , 1 5 8 298 3 , 5 4 4 1 ,4 5 5 1 7 , 6 7 9
96 3 , 3 6 2 - 8 0 2 3 , 8 9 1 1 , 4 5 9 1 5 , 0 8 7
97 3 , 4 5 7 - 1 , 9 5 3 3 , 7 2 5 1 , 4 5 3 1 4 , 3 2 3
98 3 , 3 3 9 - 1 , 6 8 0 3 , 7 2 2 1 , 4 5 5 1 4 , 7 4 9
99 3 , 3 6 2 - 1 , 3 8 4 3 , 4 9 8 1 , 4 5 6 1 7 , 5 3 4
00 3 , 5 1 8 567 5 , 0 1 4 1 , 4 6 4 1 9 , 8 0 3
1 901 3 , 5 1 8 379 5 , 2 2 2 1 , 4 7 3 2 0 , 4 8 0
02 3 , 6 3 8 173 4 , 5 6 3 1 , 4 9 2 1 9 , 7 8 8
03 3 , 6 2 7 - 3 , 3 1 4 3 , 9 4 5 1 , 4 9 6 1 2 , 9 5 7
04 3 , 4 2 4 581 4 , 5 9 3 1 , 4 9 5 2 4 , 8 5 2
05 3 , 4 1 0 1 , 988 5 , 6 9 5 1 , 5 1 7 2 2 , 9 1 5
06 3 , 7 2 8 1 , 6 9 9 5 , 4 5 5 1 , 5 1 7 2 3 , 9 1 2
07 4 , 0 4 9 2 , 0 2 8 6 , 3 3 2 1 , 5 3 7 2 6 , 4 8 1
08 4 , 3 4 4 1 , 6 5 6 6 , 0 0 6 1 , 5 3 9 2 3 , 4 0 2
09 4 , 3 4 4 - 3 , 5 0 5 4 , 8 1 9 1 , 5 7 6 21 , 7 4 2
1 0 4 , 7 1 5 556 5 , 3 3 6 1 , 5 9 0 2 7 , 3 2 6
191 1 5 , 2 9 6 798 6 , 5 4 3 1 ,621 31 , 108
1 2 5 , 5 9 3 2 , 4 6 9 7 , 8 3 3 1 , 6 3 9 3 0 , 3 6 4
13 5 , 6 9 8 - 2 , 3 3 0 6 , 3 6 7 1 , 6 9 9 2 7 , 3 8 1
Source: See Text.
55
A further three commodities distinguished in the gross 
output estimates may be deducted in their entirety, on the 
grounds that their sole use was as an input into the farm 
production process: grass and clover seed, root crops and 
green forage. And the change in. numbers of livestock 
represents a change in on-farm inventories rather than a 
contribution to net sectoral output.
The two main difficulties in estimating net output were 
first, the calculation of the amount of seed required from 
one crop for planting the next, and second the estimation of 
the proportion of some cereals retained on farm as livestock 
food. The former problem is the less difficult. Since the 
number of acres sown to each major crop is known, the 
estimated quantity of seed retained out of each year's gross 
quantity harvested is simply a matter of applying an 
estimated seed requirement per acre to the following season's 
acreage planted. To apply a single seeding rate for any 
crop to the whole of Victoria and for a four decade period, 
however, involves some strong assumptions about the range 
of seeding rates across quite different climatic and soil- 
type regions, and the irrelevance of certain changes in 
mechanical or non-mechanical farm technology.
For the period 1898 to 1905 some figures of wheat 
required for seed on Victorian farms were published in the 
Year-Books. The implicit seeding rates for wheat suggested 
by these figures - measured in terms of bushels retained from 
one harvest planted in the next - varies between 0.79 and 
O.87 bushels per acre. There is no explanation given as to 
the method by which these published seed requirements were 
estimated. The figure of about one bushel per acre was 
regarded as typical of other parts of Australia at this time 
[Butlin 1 9 6 2 : 1 0 2 ] and the present day Australian, seeding
rate for wheat is put at the same level [F.A.O. 1 9 6 0 : 2 3 1 »
For other grains and for field crops of potatoes, onions, 
peas and beans, current seed requirements per acre are set 
out in the source just referred to, and these may be checked 
against fragmentary contemporary evidence. For example, the 
current seeding rate for oats is put at 60 pounds weight per 
acre, i.e. at one and a half bushels. In a manual on
5 6 .
Victorian farming practices, Thomas Cherry [1913:172] wrote 
that 'the rate of seeding for oats... depends chiefly on the 
rainfall. Less than a bushel is sown in the Mallee, while 
three bushels is perhaps the maximum'.
It is likely that the gradual replacement of broadcast 
sowing (either by hand or by horse drawn 'seed sowers') by 
grain and seed drills around the turn of the century reduced 
the seeding requirement for crops. The promotional liter­
ature surrounding the drills and contemporary comment focus 
on their advantages in shortening the time taken to plant 
the crop, and in its more even distribution when grown, 
without specifically stressing any reduction in the use of 
seed. There is, however, reference to such an effect of 
the drill in the mid-l890s:
The average allowed for (wheat) seed is set down at 
1 bushel per acre for the seven years ended with 1893, 
but at 3/k bushel after that period - allowing for the 
greater economy exercised in more recent years through 
the partial^ employment of sowing drills and other 
appliances.
To make some allowance for the effect of this change in 
techniques of sowing crops, however slender the evidence on 
which it may be based, the seeding rates for all cereals and 
for peas and beans have been increased by one third before
1890-91.
The estimation of deductions to gross output required 
on account of fodder consumption can probably never be made 
with much accuracy, because so much hay, straw, green forage 
and grain was consumed on the same farm on which it was 
produced. It was not until the inter-war period that 
official estimates of the value of fodder consumed on farms 
were published. They showed that the value of deductions 
for both seed and fodder were much higher in what was 
described as 'agriculture' than for either dairying or 
pastoral activity. The approach taken in the present exercise 
has been, by contrast, to estimate the portion of each ind­
ividual farm product used as fodder on farms. A large range 
of products has already been eliminated as being totally 
used up in further rural production, or, conversely, totally
1 Victorian Year-Book 1895-8: 828.
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marketed. It remains to estimate the proportion of other 
crops which was used as fodder on farms after allowance has 
been made for seed.
There are nine crops which might have been used in this
way - wheat, oats, malting barley, other barley, maize, rye,
hay, straw and peas. The cereals refer, of course, to
grain production only, as cereal crops harvested as hay or
straw rather than for their grain are included in the
1figures of hay and straw production. Fortunately, the 
hand feeding of livestock in Victoria was (and remains) a 
far less prominent feature of the rural scene than in many 
other regions. At the end of our period it was claimed 
tha t
... the feeding of live stock is still in the primitive 
stages of development in Victoria. Little systematic 
hand feeding is done to any class of farm animal, 
except working horses, and, in some cases, dairy cows 
used for the production of milk for town supplies.
Large farms and abundant grasses have rendered us nearly 
independent of the methods essential to success in 
other countries. [Cherry 1913:111]
Nonetheless, the amount of fodder consumed by farm animals 
must have been significant with crops such as oats, hay and 
straw, the three principal dry feeds given to horses. If 
in fact the bulk of these three crops was used as horse feed, 
we may approximate the amounts of each retained in the rural 
sector according to the estimates we have made as to the 
distribution of the horse population between rural and non- 
rural uses. For these crops, therefore, something over 80 
per cent of gross output (less the allowance for seed) is 
assumed to become fodder for farm animals, the remainder 
being marketed for the horses in transport, industrial and 
private use.
Malting barley - comprising some three-quarters of the 
barley crop - was grown for sale to the brewing industry, 
which we have assumed to take the entire crop with the 
exception of the seed requirement. Field peas were grown
In 1910-11 the composition of the hay crop was 71 »9 per 
cent oaten hay, 25-8 per cent wheaten hay, and 2.2 per cent 
hay made from lucerne and other crops [Victorian Year-Book
1910-11 :661 ] o
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on grain or livestock properties either for green forage or 
for harvest for stock feed. It is possible that some of 
the pea crop found its way to direct human consumption, but 
it seems more likely that the peas and beans grown for such 
purposes were produced in gardens and are therefore covered 
in the estimates of the output of market and private gardens. 
Thus, the quantity of field peas remaining after the seed 
allowance has been made, is assumed to be feed for farm 
animals. And a similar procedure is adopted with respect 
to non-malting barley, maize, and rye, even though quantities 
of these grains may have been marketed from time to time.
The remaining crop, wheat, is more difficult to allocate 
among its likely end uses. Some was fed to livestock, 
particularly poultry and pigs. A very crude allowance for 
this is made in the Year-Book attempts to estimate the amount 
of wheat grown in Victoria available for human consumption. 
For grain lost and spoilt together with that fed to live­
stock, an allowance of one bushel per acre was made. For 
most of the period this would represent about 10 per cent 
of the crop, and in the absence of more precise information 
we adopt this ratio as an allowance for wheat not marketed.
With the adjustments to the gross produce of each farm 
commodity we have described in this section, the average 
prices previously employed to estimate the value of gross 
rural output may be used again to value net output. Many of 
the individual commodity series retain their same value as 
in the gross estimates, because no deduction has been 
necessary. Some other series have disappeared altogether 
from the estimates as being entirely used up in further 
stages of the rural production process. And a third group 
of commodities which has taken most of the attention in this 
section, is reduced in value in the net estimates as a result 
of deductions on account of seed or farm fodder allowances.
The net output estimates are shown, by major product type, in 
Table 2.10.
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O u t p u t
Tab 1 e 2
V i c t o r i a :  V a l u e
b y  P r o d u c t  T y p e ,
. 1 0
o f  N e t  R u r a l
1 8 6 8 - 6 9  t o  1 9 1 2 - 1 3
i s )( 1 9 0 8 - 0 9 t o  1 9 12 - 13 a v e r a g e  p r i c e s ;  £ t h o u s a n c
Y e a r  ended  
Mar ch
G r a i n  
Cr ops
F o d d e r
C r o p s
H o r t i ­
c u l t u r e  , 
O r c h a r d  s
V i t i -  
c u l t u r e
M i s c e l l „ 
A g r i c .
1 869 629 47 41 1 48 30
70 874 86 597 58 30
1 871 4o4 70 612 64 30
72 681 55 627 73 31
73 802 61 649 5^ 33
74 699 56 563 58 35
75 718 60 6 36 60 38
76 729 79 650 74 37
77 732 69 687 52 44
78 971 79 632 53 50
79 821 80 588 43 53
80 1,311 1 1 2 839 66 35
1 88 1 1 , 3 4 7 115 71 9 66 6 1
82 1 , 1 9 7 91 742 71 46
83 1 , 1 8 5 1 25 707 99 20
84 2 , 2 6 2 1 65 819 154 61
85 1 ,465 142 868 1 46 46
86 1 , 266 169 895 1 28 57
87 1 , 6 7 7 184 952 1 21 73
88 1 , 8 7 9 238 1 , 0 3 2 142 75
89 1 , 1 2 3 1 1 8 783 1 49 28
90 1 , 6 2 5 254 921 184 1 9
1 891 1 ,846 217 1 , 1 4 9 232 16
92 1 , 9 83 1 96 1 ,191 188 18
93 2 , 140 282 1 , 0 0 0 218 1 1
94 2 , 2 3 1 1 92 1 , 0 2 8 226 19
95 1 , 8 8 9 237 1 , 2 6 0 249 25
96 7 66 1 49 972 265 42
97 1 , 0 5 3 171 1 , 077 339 25
98 1 ,<*52 252 785 254 19
99 2 , 9 2 5 27 6 1 ,211 279 26
00 2 , 3 6 4 227 1 ,31 1 1 85 28
1 901 2 , 8 4 2 258 1 , 1 4 0 306 27
02 1 , 7 5 7 337 1 , 202 258 28
03 1 94 229 1 , 3 7 6 221 29
04 4 , 4 6 5 470 1 , 378 300 29
05 3 , 1 5 6 1 96 1 , 075 240 29
06 3 , 5 5 7 336 1 , 1 9 9 253 30
07 3 , 4 9 2 344 1 , 4 1 2 403 30
08 1 , 8 0 7 264 1 , 293 271 40
09 3 , 6 6 9 537 1,374 280 42
1 0 4 , 2 8 8 454 1 , 5 0 8 303 43
1 91 1 5 , 3 9 7 492 1 , 5 1 7 324 53
1 2 3 , 1 1 8 387 1 , 313 3 7 0 48
13 4 , 0 4 3 578 1 , 6 3 2 408 58
Source: See text.
T a b l e  2 . 1 0  C o n t i n u e d
Year ended 
Marc h
Wool L i v e s t  ock 
S lau g h t  e r ed
D a iry  
Produc t  s
M is s c e l l
R u ra l
0'T o t a l
1 8 69 2 , 2 4 9 2 , 0 7 9 905 8 3 0 7 c 228
70 1 , 6 9 6 2 , 1 2 8 910 861 7 , 2 4 o
1871 1 , 8 9 4 2 , 1 7 8 1 , 0 0 2 894 7 , 1 4 6
72 2 , 3 3 7 2 , 2 2 7 1 , 0 9 2 920 8 . 2 6 3
73 2 , 0 0 4 2 , 2 7 6 1 , 1 3 8 934 7 , 9 5 1
74 2 , 3 9 1 2 , 3 2 5 1 , 1 8 0 950 8 , 2 5 7
73 2 , 7 4 5 2 , 3 2 7 1 , 2 4 7 964 8 , 7 9 5
76 2 , 6 2 7 2 , 3 5 6 1 , 3 2 5 974 8 , 8 5 3
77 2 , 9 7 9 2 , 6 8 8 1 , 4 4 0 987 9 , 6 7 7
78 2 , 7 3 3 2 , 5 0 3 1 , 4 1 4 1 , o o 4 9 , 4 4 1
79 2 , 6 2 3 2 , 4 8 3 1 , 5 3 4 1 , 0 1 8 9 , 2 4 6
80 2 , 4 6 1 2 , 4 4 8 1 , 4 9 9 1 , 0 3 4 9 , 8 0 5
1 881 2 , 3 0 8 2 , 6 6 8 1 , 771 1 , 0 5 8 1 0 , 3 1 2
82 2 , 3 4 9 2 , 9 5 8 1 , 8 0 4 1 , 0 8 3 1 0 , 3 4 2
83 2 , 8 1 8 3 , 2 2 4 1 , 8 4 5 1 , 1 0 7 1 1 , 1 2 8
84 3 , 0 3 3 2 , 8 8 4 1 , 8 9 5 1 , 1 3 3 1 2 , 4 0 8
85 2 , 7 2 3 2 , 8 1 1 1 , 91 1 1 , 1 6 2 1 1 , 2 7 6
86 2 , 4 3 1 2 , 7 6 3 1 , 9 8 2 1 , 1 9 3 1 0 , 8 8 5
87 2 , 3 2 3 2 , 9 7 0 2 , 0 3 4 1 , 2 3 1 11 , 5 6 6
88 2 , 2 7 8 3 , 0 6 3 2 , 1 2 9 1 , 271 1 2 , 1 0 7
89 2 , 4 2 0 3 , 3 1 0 2 , 2 3 2 1 , 3 2 5 1 1 , 4 8 8
90 2 , 4 9 2 3 , 3 3 1 2 , 3 4 2 1 , 3 5 8 1 2 , 5 2 6
1891 2 , 4 8 4 3 , 3 5 1 2 , 5 4 8 1 , 3 9 5 1 3 , 2 3 7
92 3 , 3 1 9 3 , 3 7 4 1 , 9 5 9 1 , 4 2 5 1 3 , 6 5 3
93 3 , 2 7 2 3 , 3 8 2 2 , 5 3 3 1 , 4 3 8 1 4 , 2 7 6
94 2 , 7 5 6 3 , 2 6 9 2 , 9 0 3 1 , 4 4 7 1 4 , 0 7 1
93 2 , 8 8 4 3 , 1 5 8 3 , 5 4 4 1 , 4 5 5 1 4 , 7 0 0
96 3 , 2 3 7 3 , 3 6 2 3 , 8 9 1 1 , 4 5 9 1 4 , 1 4 3
97 2 , 6 9 5 3 , 4 5 7 3 , 7 2 5 1 , 4 5 2 1 3 . 9 9 5
98 2 , 4 5 8 3 , 3 8 6 3 , 7 2 2 1 , 4 5 5 1 3 , 7 3 6
99 2 , 7 6 8 3 , 3 6 2 3 , 4 9 8 1 . 4 5 6 1 5 , 8 0 0
00 2 , 3 6 2 3 , 5 1 8 5 , 0 1 4 1 , 4 6 4 1 6 , 4 7 3
1 901 2 , 0 8 9 3 , 5 1 8 5 , 2 2 2 1 , 4 7 3 1 6 , 8 7 6
02 2 , 9 3 8 3 , 6 3 8 4 , 5 6 3 1 , 4 9 2 1 6 , 2 1 4
03 2 , 7 2 4 3 , 6 2 7 3 . 9 4 5 1 , 4 9 6 1 3 , 8 4 1
04 2 , 9 0 3 3 , 4 2 4 4 , 5 9 3 1 , 4 9 5 1 9 , 0 5 7
03 2 , 8 7 4 3 , 4 1 0 5 , 6 9 5 1 , 5 1 7 1 8 , 1 9 2
06 2 , 4 2 6 3 , 7 2 8 5 , 4 5 5 1 , 5 1 7 1 8 , 5 0 1
07 2 , 9 4 7 4 , 0 4 9 6 , 3 3 2 1 - 5 3 8 2 0 , 5 4 6
08 3 , 2 9 1 4 , 3 4 4 6 , 0 0 6 1 , 5 4 0 1 8 , 8 5 5
09 3 , 3 1 4 4 , 3 4 4 4 , 8 1 9 1 , 5 7 6 1 9 , 9 5 5
10 3 , 7 6 8 4 , 7 1 5 5 , 3 3 6 1 , 5 9 0 2 2 , 0 0 4
191 1 3 , 8 5 9 5 , 2 9 6 6 , 5 4 3 1 , 621 2 5 , 1 0 1
1 2 3 , 7 9 3 5 , 5 9 3 7 , 8 3 3 1 , 6 3 9 2 4 , 0 9 4
13 3 , 7 5 0 5 , 6 9 8 6 , 3 6 7 1 , 6 9 9 2 4 , 2 3 4
S o u r c e :  S e e  T e x t .
2.7 Growth and Composition of Rural Production
Rural production in Victoria increased more than three­
fold between 1870 and 1910, but, as indicated by Chart 2.1, 
this expansion was not without interruption. Although the 
first 25 years were comparatively free of major short-run 
fluctuation, three very sharp falls in the level of output 
occurred after 189^ - in 1895-96/1897-98, 1902-03, and
1907-08/1908-09. That in the drought year 1902-03 was both the 
shortest in duration and the most severe.
It is noticeable that, although the growth rates and 
turning points in the net series correspond closely with 
those of the gross series, the magnitude of the fluctuations 
in the former are much less pronounced, particularly towards 
the end of the period. The elimination of the livestock 
change component from the net series appears to be the 
principal reason, together with the reduction in the signif­
icance of fodder crops. Both were relatively sensitive to 
adverse seasonal conditions. Variations in the supplies of 
rural products to other sectors, therefore, were to a certain 
extent cushioned by adjustments occurring within the rural 
industries themselves.
The wide swings in the level of farm production after 
the mid-nineties occurred around a strongly rising trend.
In fact, if the period is divided at 1890-91 , little 
difference is recorded in the growth rates between the 
preceding and the following twenty-year intervals. In the 
second sub-period the gross output series grows somewhat more 
slowly and the net output series slightly faster (Table 2.11). 
There was evidently a considerable resilience in the rural 
economy, permitting rapid recovery from the economic and 
climatic adversities characterising in particular the decade 
aft er 189^-95»
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Chart 2.1
Victoria: Value of Gross and Net Rural Output 
1870-71 to 1910-11 
(1908-09 to 1912-13 prices)
£ million
Gross Output
/Net Output
1910-111900-011880-81 1890-911870-71
and 2.Sources: Tables 2.
Table 2.11
Victoria: Rates of Growth of Gross and 
Net Rural Output 1868-6 9 to 1912-13 
(p e r c e n t p e r y e a r )
In i t i a l Terminal Gross Net
Year(s ) Year(s ) Output Output
I8 7 O-7 1 * 1 9 1 0 - 1 1 * 2 . 7 6 2.83
1 8 7 0 - 7 1  * 1 8 9 0 - 9 1  * 2.89 2.75
1890-91 * 1 9 1 0 - 1  1 * 2.63 2.89
1 8 7 0 - 7 1 1883-84 4 .35 4.35
1883-84 1 894-95 1 .03 1 »28
1894-95 1 9 1 0 - 1 1 3.59 3.41
Sourc e : Tab1e s 2*9 and 2 . 1 0 .
Note: * indicates 5 _year centered average.
Inspection of Chart 2 . 1  suggests that the period as a 
whole witnessed three phases of growth concealed by a simple 
division at 1890-91• The highest ra te s , in  excess of 4 per 
cent per year, occurred before 1883-84. Over the following 
decade, the trend growth rate f e l l  drastical ly  to l i t t l e  
more than 1 per cent. Thereafter, and despite the 
var iab ili ty  in output levels from year to year, the average 
annual ra te  of increase to 1 9 1 0 - 1 1  rose to about 3 y per 
cent (Table 2.11).
An examination of likely determinants of either short- 
run fluctuations in levels of farm output or the marked 
changes in underlying growth rates would go beyond the 
limited task of quantitative measurement and description 
undertaken in this chapter. The relevance of climatic 
factors to the explanation of the short-run variation in 
production is  well understood throughout Australian rural 
history. More complex, and more intriguing to the economic 
historian, is the assessment of possible causes of these two 
major trend changes. The possibil ity  that they have been 
a r t i f i c i a l ly  generated by the estimation methods employed is  
slight, partly because the differences in growth performance 
between the three phases distinguished is  quite marked 
s ta t is t ica l ly ,  and partly because the quantum indexes of output 
do not incorporate d if f icu l t  and possibly distorting price 
deflation procedures. Changes in both domestic and 
’foreign* (other Australian as well as overseas) demand
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patterns may carry particular relevance, especially if they 
are considered together with the changes in transport 
technology (railways, refrigeration, steam ships) that 
occurred during the late nineteenth century. And a factor 
commonly voiced by Australian historians, was the apparent 
•closing of the frontier’ in Victoria in the early eighties: 
further settlement was primarily intensive rather than 
extensive.
In all likelihood each of these broad influences bore 
some relevance to the development pattern. A first step 
in the direction of closer analysis, however, is to inspect 
the changing position of different industries within the 
rural economy, and to assess whether the phases of faster 
and slower growth were universally experienced, or whether 
this pattern of growth in aggregate output was but the net 
effect of varying fortunes in different branches of farm 
activity.
At the beginning of the period, the two dominant product 
groups were wool and meat (slaughtering), with grain crops 
and dairy products combined accounting for somewhat less than 
either. By 1910 — 11 , dairy products ranked as the most 
important product group (in either gross or net calculations), 
grain and meat lay in second and third positions (depending 
on whether gross or net measures are adopted), and wool had 
fallen to fourth place (fables 2.12 and 2 .13)»
The changes in the relative importance of these four 
main product groups spanned the entire four decades. The 
shares in gross output of both wool and meat declined 
continuously and steadily, while that of grain showed a 
generally smooth rise from decade to decade. Dairy products 
exhibit a different pattern, however. Most of its increased 
share was achieved during the 1890s. In fact, a slight 
fall in the importance of this group is evident in the last 
decade of the period. If the major product groups are 
ranked at the five dates shown in Tables 2.12 and 2.13» it 
emerges that the nineties saw more shifts in relative 
positions than any other sub-period. However, the direction
of changes in the product mix of the rural industries was
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Table 2.12
Victoria: Composition of Gross Rural Output by
Product Group» Selected Years 1870-71 to 1910-11
(Per Cent)
Product Group: I87O-71 1 8 8 0 - 8 1 1 8 9 0 - 9 1 1 9 0 0 - 0 1 1 9 1 0 - 1 1
1 . Grain crops 1 2 . 7 l6 . 0 17.7 18.4 21 . 6
2 . Fodder crops 5.6 6.7 9.9 1 0 o5 12.7
3. Hor ticulture, 
orchard s 6 .5 5.9 6 . 3 7.1 5-5
4 . Viticulture 0 .6 0 . 6 1 . 2 1 o4 1 . 2
5- Mi sc ello 
agricultural 0.4 0.4 0 . 2 0 0 2 0 . 2
6 . Wool 2 2 . 5 20.3 1 7 o0 14 . 2 13.4
7- Slaughtering 23.5 21 . 9 20.4 1 9 °5 1 8 . 6
8 o Livestock 7.7 6 . 5 4.7 -4 . 0 - 1 .5
9. Dairy 
product s 1 0 . 9 1 3 . 4 14.2 24 .6 , 22 o4
10. Miscel1 . 
rural 9-6 8.4 8 . 5 8.2 5.9
Source : Table 2 .9
Notes: Figures are five -year centered averages.
Totals ]may not add to 100 . 0 because of rounding.
Table 2.13
Vic toria: Composition of Net Rural Output by
Product Group. Selected Years 1870-71 to 1 9 1 0 -1 1
(Per cent)
Product Group: 1870-71 1880-81 1 8 9 0 - 9 1 1 9 0 0 - 0 1 1 9 1 0 - 1 1
1 . Grain crops 9.0 1 1 .5 1 3 o4 1 2.7 1 7 . 8
2. Fodder crops 0 . 8 1 . 0 1 . 6 1 °7 2 .1
3« Horticulture, 
orchard s 7.7 7 » 1 7.7 7.9 6.4
4. Viticulture 0 . 8 0.7 1 c5 1 . 6 1 .5
5• Misee 11 0
agricultural 0.4 0.4 0 . 1 0 . 2 0 . 2
6 o Wool 2 7 . 5 2 5 . 1 21 . 5 16.3 1 6 . 0
7« Slaughtering 2 8 . 8 2 7 . 1 2 5 . 7 22.3 22.2
8 0 Dairy
pr oduc t s 13 o3 1 6 . 6 1 7 08 28 c 1 2 6 . 8
9• Misc el1 0 
rural 1 1 . 7 10.4 1 0 0 6 9.3 7.0
Source: Table 2.10
Notes: Figures are five-year centered averages. Totals
may not add to 100.0 due to rounding.
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similar throughout the period. Indeed, the evidence 
presented here suggests that changes were accentuated by 
the events of the nineties, rather than having their origins 
in that decade, arid that they were to continue through to 
the First World War.
The classification of rural output by product type into 
the ten groups distinguished was comparatively straight­
forward. Their further aggregation is more difficult, 
especially where an ’institutional’ rather than commodity 
criterion is employed. Rural activity in Australia has 
conventionally been given a tripartite classification, 
pastoral, agricultural and dairying. Agriculture carried 
its narrower Australian connotation in official publications 
at least from the beginning of our period t And the 
locational and organisational differences which existed 
between the early pastoralists and agriculturalists were 
emphasised by the squatter-selector conflicts of the period. 
Yet one can speak of an agricultural or pastoral industry, 
even in the late nineteenth century, only with strong 
qualifications. 'Mixed' farming has a long history in 
Victoria, although the extent of its practice is difficult 
to quantifyo1 Hence, in dividing the 43 commodities that 
we have enumerated between the three type-of-farming 
categories, there are some which do not fit readily into 
'pastoral', 'agricultural' or ’dairying’u Dairy cows and 
their products clearly related to the last-mentioned, but 
were other types of cattle more closely associated with open- 
range livestock farming? And where did pig production 
figure in the rural economy of the period?
Although aware of its limited usefulness, an attempt 
has been made in Table 2.14 to approximate the traditional 
'industry' classification. ’Agriculture' includes the first 
five product groups from Table 2.9» 'pastoral' includes wool, 
changes in sheep and non-dairy cattle numbers, and sheep, 
lambs and cattle slaughtered; 'dairying' covers dairy products 
and changes in dairy cow numbers; while 'other rural' is a
_
See below, Section 5«^» for further discussion of the 
development of 'mixed' farming in Victoria.
heterogenous group covering pigs, horses, honey, beeswax 
and poultry.
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Table 2.14
Victoria: Composition of Gross and Net Rural Output by 
Industry. Selected Years 1870-71 to 1910-11
(percent)
Ind us try 1870-71 1880-81 1890-91 1900-01 1910-11
Agriculture 25.7 29.5
Gross Output 
33.2 37.5 41 .2
Pastoral 48.8 42.7 38 .0 26 .9 .26.9
Dairying 11 .6 1 4 .1 1 4 .8 26 .0 22.1
Other 13.9 13.7 12 .0 9.7 9.8
Agriculture 18.6 20.7
Net Output
24.4 24.0 27.9
Pastoral 34.8 50.3 44.6 33.8 35 -8
Dairying 13.3 16.6 17.8 28.1 26.8
0 ther 13.2 1 2 .4 13.2 12.1 9.3
Source: Tables 2.9 and 2.10, adjusted (see text).
Notes: Figures are five-year centered averages.
Totals may not add to 100.0 because of rounding
The dominance of the pastoral ’industry1 at the 
beginning of the period was continuously eroded by the faster 
growth in agriculture and dairying. By 1910 it ranked 
second behind agriculture in gross terms, although on a net 
output basis it surpassed both, if by a heavily reduced 
margin. This evidence suggests that pastoral development, 
in many respects overshadowing the non-pastoral in the rural 
history (and literature) of late nineteenth century Australia, 
contributed less than other branches of farming to the 
overall growth of the Victorian rural sector between 1870-71 
and 1910-11 • Other writers have noted the stagnation in 
sheep numbers in Victoria from the mid-seventies [Butlin 1964: 
65-6 ]; but the estimates indicate more directly the relative 
decline of the ’industry’ which, by the end of the century, 
was accounting for less than one third of gross rural 
production. And insofar as sheep were kept as an adjunct to 
crop or dairy production, the ’industry’ shares in Table 2.14
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represent an upper bound to the importance of the pastoralist 
proper in the rural economy.
The second feature of interest in these figures is the 
importance of dairying. It is possible that the major data 
problems encountered in estimating dairy output in the 1870s 
and 1880s may have resulted in some understatement in the 
share of this 'industry1 during those decades, and thus in 
an exaggeration of its subsequent expansion. However, the 
end-of-period figures, which are less suspect on statistical 
grounds, indicate that dairying was as important as agricult­
ural activity, at least on the basis of net output estimates« 
Yet economic historians have given this industry much less 
attention than either of the other principal branches of 
farming. Although share in output is but one index of 
importance, dairying must surely rank as the least-studied 
branch of rural development during the late nineteenth century«
In order to compare the structure of the rural industries 
in Victoria with that of all the Australian colonies combined, 
the individual commodity series can be re-grouped yet again 
as near as possible to the definitions underlying Professor 
Butlin's H 962] estimates of the 'agriculture', 'pastoral' 
and 'dairying and miscellaneous rural' subdivisions of 
Australian gross domestic product. A direct comparison 
between the two sets of estimates cannot be carried very far 
given remaining differences in concept, coverage and 
estimation procedure«' But even allowing for these, some 
clear differences emerge (Table 2.15)« With the exception 
of the years around the turn of the century, the structure 
of the Australian rural sector appears, at this level of 
aggregation, to have been remarkably stable - the pastoral 
industry normally accounting for a little over one half of 
rural production, agriculture a little under one third, and 
dairying and miscellaneous rural, the remaining 15 to 20 per
We have eliminated changes in the rural horse population 
from the Victorian figures, as they are not included by 
Butlin« The latter ' s definition of 'dairying and miscellan­
eous rural» is wider including small industry activities such 
as hunting and trapping, fishing and forestry. The result,
of course, is to import a slight upwards bias to the share 
of dairying in the Australian figures.
69.
cent c The Victorian figures show features similar to 
those revealed by the previously discussed industry shares 
(Table 2.1 4 above){ the shares of agriculture and ’dairying 
etc.' rising over the period, and that of the pastoral 
industry falling quite sharply. The relative importance 
of dairying in Victoria is shown as being much greater than 
in Australia as a whole„ These figures indicate, therefore, 
substantial differences between the structure and development 
of the Australian rural economy between 18 7 O and 1910 and 
that of Victoria.
Table 2.15
Australia and Victoria: ’Industry’ Shares
in Rural Output 1870-71 to 1910-11 
(Percent)
1870-71 1 8 8 0 - 8 1 1890-91 1 9 0 0 - 0 1 1 9 1 0 - 1 1
I Australia
Agriculture 3 3 . 4 3 2 , 4 2 6 . 2 33-2 2 8 . 8
Past oral 5 2 . 1 5 2 . 2 54 08 42 o2 55 °5
Dairying, etc. 14 o5 15 -5 19.0 24.6 15 • 7
IT Victoria
Agriculture 1 8 . 6 2 0 , 7 24 .4 24.0 27.9Pastoral 56,3 5 2 . 2 47 2 3 8 . 6 3 8 . 2
Dairying, etc. 2 5 .1 2 7 .1 2 8 o5 37-4 33^8
Sources: Australia: Butlin [1962:10-11], Victoria:
Tables 2.10 (adjusted, see text).
Notes: All figures based on five year centered averages.
Australian figures based on current price estimates 
of industrial subdivisions of GDP. Victorian 
figures based on own net output estimates.
Figures may not add to 100 due to rounding.
Structural change has here been given a very narrow 
definition. Changes in the composition of output within 
the three main rural industries were certainly a feature 
of the period in Australia as a whole as well as in Victoria 
(as revealed in our product-group estimates)
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Appendix 2.1 Estimation of Dairy Production
As stated in section 2.4, annual estimates of Victorian 
dairy production were built up partly on the basis of milk 
disposal information relating to the sub-period 1891-92 to 
1912-13) and partly from very crude estimates of average 
yields per dairy cow throughout the entire period» These 
are described in detail in this Appendix»
(a) 1891-92 to 1912-13:
Estimates of the total quantity of milk consumed in 
Victoria in its natural state have only been assembled by 
assuming some per capita average annual consumption» In 
the Victorian Year-Books in the early nineties, it is stated 
that a figure of 0»75 pints per head per day is the basis of 
the published raw milk consumption estimates, although later 
in the same decade the ratio was reduced to 0»5° From 
1902-03 the Statistical Registers published in the estimates 
of 'value of production' the total quantity of milk consumed» 
However these figures also appear to have been based on a 
per capita consumption ratio applied to the total Victorian 
populations dividing the published figures by the total 
population yields an implicit milk consumption per head of 
about 25 gallons per year for each year from 1905-06, i»e» 
about ~2 pint per day»
From 1891-92 annual statistics relating to the quantities 
of butter and cheese produced both on farms and in factories 
are to be found in the Year-Books and Statistical Registers» 
Accurate recording of butter and cheese produced on farms 
during the period could hardly be expected, and in the 
l890s reference is made to the addition of 10 per cent to 
the quantity of butter to allow for incomplete coverage of 
small farms» The factory returns of butter and cheese 
production may be more reliable, although considering that 
they were first collected in 1891-92 it might have been some 
years until a comprehensive coverage was achieved of the 
diverse manufacturing establishments making these products»
The net effect of such omissions and understatements on the 
proportions of each commodity produced on the farm or in 
factories is uncertain; the effect on total production quant­
ities is likely to be in the direction of a downward bias in
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the f i r s t  years for which we have published figures. A 
comparable subdivision of cream output into farm and factory 
production does not become possible unti l  1904-03, and has 
been obtained by taking the difference between the quantities 
of ’cream made (not for b u t t e r ) ’ in the value of production 
estimates and the figures in the manufacturing s ta t i s t ic s  
rela ting to the quantity of cream sold by butter and cheese 
factories having 'creameries’ attached« This difference is  
assumed to re f lec t  farm production of cream for direct 
consumption. This is  possibly a large understatement, since 
not only would i t  be d if f ic u l t  to distinguish cream sold for 
direct consumption from that subsequently made into butter ,  
but more particularly  the possibil i ty  of making accurate 
returns of milk consumed on farms as d is tinct  from that 
subsequently skimmed or separated seems highly unlikely. 
Finally, for concentrated, condensed and powdered milk, we 
assume that a l l  products of this  type were produced in 
manufacturing establishments. Table 2 0 16  indicates the 
proportions of but ter ,  cheese and cream made on farms for 
those years for which the data are available.
Table 20l6
Victoria: Quantities of Butter, Cheese and Cream Produced
1891-92 to 1912-13 
(Proportions produced on farms)
Year s
ending
March
Butter
*
Cheese
*
Year s
ending
March
Butter
%
Che e se 
%
Cream
*
1 8 9 2 65 . 0 7 3  »3 1 9 0 3 1 6 . 1 4 4  0 7 n .a .
1 8 9 3 4 3 . 9 7 6 . 7 1 9 0 4 1 2 . 8 36 0 6 n . a o
1 8 9 ^ 3 3  0 9 7 0 . 3 1 9 0 3 9 . 7 4 3  0 2 78 0 8
1 8 9 5 2 4 . 9 4 7 * 0 1 906 9  ° 3 4 3  0 0 n 0 si 0
1 8 9 6 2 2 . 8 4 6  o 8 1 9 0 7 7 . 1 4 1  . 3 7 4 . 7
1 8 9 7 2 0 . 1 4 7 . 6 1 908 7 o4 3 8 . 8 7 0 . 2
1 8 9 8 1 6 . 6 4 6  o 2 1 9 0 9 8 „ 4 4 2 . 9 7 7 . 'i
1 8 9 9 21 0 1 ^ 7 . 9 1 9 10 1 0 . 2 3 7 * 0 7 5 = 6
1 9 0 0 14  0o 4 7  04 1 91  1 7 , 8 4o02 66  0 7
1 9 0 1 1 2 . 2 4 1  «4 1 91 2 6 . 0 3 3 . 0 63  = 8
1 902 1 2 « 9 4 7 . 8 1 913 8 oO 4 8  «0 5 8 . 9
Sources: See Text
72 o
The choice of ratios to convert the estimates of butter
(b ) , cheese (bM ), cream (b„), and concentrated condensed and
powdered milk (b, ) to the estimated quantity of raw milk
used in their respective manufacturing processes^ is hampered
by a scarcity of contemporary evidence0 It is also true
that some of the ratios we have assumed to be unchanging -
through lack of alternative information - may very well
have varied over time as a result of changes in the quality
of milk produced« All information on these conversion
ratios is derived from the 1890s, and in particular from
figures relating to the years 1894-95 to 1898-99» In the
Year-Books for those years estimates of the quantities of
milk used for the production of butter, cheese, cream and
concentrated milk appear together with the quantities of the
final products« It is clear that the former have been
derived by the application of conversion ratios which are
implicit in the two sets of figures for each product: one
pound of butter was regarded as requiring 2 «6 gallons of
raw milk; one pound of cheese required 1 «0 gallons of milk;
one gallon of cream required 10«0 gallons of milk; and one
gallon of concentrated milk required 4«0 gallons of raw milk«
For butter * other conversion ratios are explicitly mentioned
in earlier years’ dairy production estimates: for example
2 04, 2 «5 and 2 «75 gallons of milk per pound of butter« The
conversion ratio for butter is the most important of the four«
Partly this is because, as will be seen below, butter
production absorbed the largest proportion of milk not
consumed directly« In part, however, the conversion ratio
2for butter is related to the butter-fat content of milk, and 
this in turn is related to a number of breeding and managerial 
factors which it may be unwise to assume constant at this 
time« In the absence of quite detailed information of 
trends in butter-fat content, we can do little other than 
utilise the conversion ratio regarded as appropriate by 
contemporaries, but add the caution that it may result in
This notation was defined in Section 2 «4 above«
 ^ See in particular the Victorian Year-Book 1893» vol.II, p «256 .
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estimates of dairy output over time which may not fully  
re f lec t  the effects of developments in dairy technology and 
management.
With these rat ios  and the quantity series for each dairy 
product distinguished, we have derived estimates of annual 
total milk production in Victoria for each year 1 8 9 1 - 9 2  to 
1 91 2 - 1  3 o The resu l ts  are presented as Series M(l ) in Table 
2 „17 belowo These figures may be compared with an independ­
ently derived series based on the application of a milk yield 
per dairy cow to the to ta l  herd,, Data on the numbers of 
dairy ca t t le  (combining both wet and dry cows) were d is ­
cussed in Section 2 . 2 . The choice of milk yields is  less 
straightforward., Various figures appear with the f i r s t  
published information relating  to the dairy industry in the 
early 1 8 9 0 s, varying from 0 . 7 5  to 1 . 0  gallons per cow per 
day, i . e .  from 2 4 4  to 365 gallons per year« The d iff icu l ty
with th is  method of estimating to ta l  milk production i s  that 
the resu l t  is  c r i t ic a l ly  dependent on the yield estimate, 
and what might appear to be a minor adjustment in the amount 
of milk a cow will produce on average each day may make a 
substantial difference to the milk production estimates.
I t  is  clear that milk production estimates will vary by the 
same percentage as any adjustment made to the yield figure.
Table 2 . 1 7
Victoria: Alternative Estimates of Milk Production 
I89I-92 to 1912—13 (million gallons)
Years ending 
March M(i ) M(2 )
Years ending 
March M(1 ) M(2 )
1892 7 6 o4 1 08 cO 1 9 0 3 1 3 7 . 5 1 03 06
18 93 9 5 . 1 111 .8 1 904 1 5 8 o6 1 5 7 . 1
18 94 107.1 125.2 1905 1 9 5 . 1 2 0 8 . 1
1 8 9 5 1 26 c 9 1 27 o5 1 906 1 86 .5 2 1 2 . 9
1 8 96 138.6 1 09 * 2 1 9 0 7 215.1 193.6
1 897 131 . 4 116.3 1 908 2 0 4 . 1 159.6
1 898 1 2 4 0.5 1 2 0 o3 1 9 0 9 1 6 4  = 1 160.8
1 8 9 9 1 23*6 124/4 1 910 182 = 9 1 90.0
1 900 1 7 4 .1 147 06 1 91 1 2 2 2 . 7 2 3 2 . 7
1 901 1 8 0  0 2 1 75 .3 1 912 265 = 1 2 0 5 . 7
1 902 1 5 7 . 7 151.0 1 9 1 3 216 =8 2 1 7 . 1
Sources: See Text.
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Fortunately, some empirically derived yield estimates
are available for Victoria for some of the years of the
period. It seems that for the years 1 8 9 5 - 9 6 to 1 9 0 5 - 0 6
production details were kept of a portion of the total dairy
herd, and it was on the basis of this 'sample' that the
yield estimates of those years were drawn [Victorian Year-Book
1 9 0 5 :5 0 4 ]. The size of this 'sample' was about 35 per cent
of the total herd in 1899-1900, but declined swiftly to
only 12 per cent by 1 9 0 5 -0 6 « The figures are given as
series M(2 ) in Table 2 .1 7 » together with yields for
subsequent years obtained from more recent Production
Bulletins. For the four years prior to 1 8 9 5 - 9 6  it was
necessary to extrapolate the yield on the assumption that
the average for the five-year period centred on 1897-98 fell
1smoothly from 282 gallons to 200 gallons by 1867-68.
Considering the many assumptions built into the estimation 
of the two series in Table 2 J  7 » it is perhaps surprising that 
they compare quite closely for most years. The mean 
deviation of the M(l) estimates from the M(2 ) estimates for 
the 2 2 years is 1 1 .8 percentage points. There is a host 
of possible reasons why this disparity exists, and might 
persist even if we could be more confident in some of the 
underlying data utilised. There could be timing differences 
in the comparison of statistics relating to milk production 
on farms and the production of end-products in the dairy 
factories as recorded in the manufacturing statistics.
There were major fluctuations in climatic conditions, partic­
ularly in the first few years of the twentieth century; this 
not only resulted in a very sharp fall in the size of the 
dairy herd, but in the average yield for 1901-02 and 1902-03«
The principal conclusion we wish to draw from this 
attempt to estimate milk production by two independent methods 
for the period 1891-92 to 1912-13» is that the estimates of 
milk disposal appear at least as acceptable as those based 
on average yields, and that therefore we can estimate the 
proportions of milk being used in various ways. The
1 The basis of this assumption is discussed below«
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s tab i l i ty  or trends in these rat ios  enable estimates to be 
extrapolated backwards in time before 1891-92 to apportion 
the milk production estimates for the ear lier  sub-period 
between various end-uses. For, as mentioned above, total 
milk production estimates for the 1870s and 1880s can only 
be buil t  up using the average yields approach. In Table 
2.18, therefore, we present the milk disposal estimates for 
the years after 1891-92.
The principal conclusion to be drawn from an examination 
of this table is  the relative s tab i l i ty  in the ratios  - i f  
the f i r s t  two years are ignored. Because they coincide 
with the commencement of a new s ta t i s t ic a l  series, the early 
years' figures are suspect. I f  the introduction of a 
commercial dairying industry and the shift from farm to 
factory in the processing of dairy products might have been 
thought to have effected the proportions of milk being put 
to various uses, there i s  l i t t l e  to support the hypothesis 
in this table. Briefly, a fa i r ly  steady 20 per cent of 
milk was consumed as such, about 75 per cent went into the 
production of butter, another 4 per cent into cheese prod­
uction, and the remaining 1 per cent was divided between 
cream and processed milk products.
In the breakdown of farm-produced and factory-produced 
dairy products there is  far less s tab i l i ty .  The commercial­
isation of the industry is  more clearly reflected in these 
figures, previously presented in Table 2.16. Whereas one 
half the butter and three quarters of the cheese were farm 
made in the early 1890s, the equivalent proportions by the 
f i r s t  world war were about one-tenth and four-tenths 
respectively. The more limited run of years for which a 
comparable disaggregation of cream production is  possible 
indicates a slower decline; but, as mentioned before, the 
s ta t i s t i c s  re la ting  to cream are highly suspect as to their 
accuracy. The purpose of obtaining th is  breakdown was 
partly in order to estimate similar proportions for ea r l ier  
years; and the problem of using the information relating to 
the nineties and later years for th is  purpose may now be 
consid ered.
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Table 2.18
Victoria: Estimated Milk Disposal by End Use
1 891 - 9 2  to 1 9 1 2 - 13: per c ent
Year Direct Produc- Pr oduc- Pr oduc. Produc 0
end ed Consump- tion of tion of tion of tion of milk
March t ion butter cheese cream c oncentrates
1892 37.9 5 6 . 9 4.3 0o4 0.3
1893 30.7 64 • 3 4.3 0.3 0.4
1894 27.3 68.4 3.3 0.3 0 . 3
1895 23.3 72.9 3.4 0.3 0 . 3
1 896 21 .4 74.6 3 06 0.2 0 . 2
1897 22.4 73.-4 3.6 0.2 0 . 2
1 898 23.8 72.2 3.3 0.2 0.4
1899 23.9 71 .7 3.6 0 o3 0 . 3
1 9 0 0 17.1 79.6 2.6 0.2 0 . 5
1 901 16.6 80.2 2.4 0.2 0.6
1 9 0 2 19.2 7 7 . 3 2.3 0.3 0.7
1 903 22.1 74.2 2.8 0.2 0.7
1 904 19*2 7 6 . 5 3.6 0.1 0.6
1 9 0 5 1 3 .6 81 .3 2.4 0.2 0.3
1 906 1 6 . 5 80.3 2.3 0.4 0.3
1 9 0 7 14.3 82 .3 2 0 3 0.4 0.6
1 9 O8 13 .4 81 «2 2.2 0.4 0.8
1 9 0 9 1 9.4 7 6 . 8 2.6 0.3 0.8
1 91 0 1 7 . 6 78.4 2.7 0.4 0.7
1911 1 4 . 7 82.4 2.0 0.4 0.3
1 91 2 1 2 . 6 84.8 1 .7 0.4 0.4
1913 13*9 81 .1 1 .9 0 . 3 0 . 6
Sources: See text.
(b) Pre-1891-92
For this period the only annual series available of 
any use i s  that re la t ing  to the number of dairy cows. Yet 
from these figures, and the transference of estimated ratios  
and proportions from the subsequent two decades which we 
have just described, i t  would seem possible to estimate the 
four component quantity series of dairy output defined in a 
previous section. From the s ta t is t i c s  of the number of 
dairy cows we will obtain an estimate of to tal  milk 
production by applying an estimated average yield per cow. 
Second, the amont of milk consumed in i t s  natural state is
estimated by applying the per capita consumption figure
>
already used. Residual milk production is  then distributed 
between butter, cheese, cream and processed milk products
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according to the proportions suggested in Table 2*18.
Finally, the butter,  cheese and cream estimates so derived 
are allocated between farm and non-farm production on the 
basis of the trends indicated in Table 2.16. We then are 
able to estimate, for each year from 1870-71, the four output 
series - Q^, Q9, and - relevant to our present attempt 
to estimate dairy production at the farm gate.
The average yield per cow over the period 1867-68 to 
1890-91 has been based on the very crude assumption that i t  
increased steadily from 200 gallons of milk per cow in the 
f i r s t  year to the actual average of the five-year period 
centered on 1897-98 - 282 gallons. There is  l i t t l e  
evidence either to refute or support such a simple assump­
tion. I t  is  clear from figures already presented that the 
average yield in Victoria showed an upward trend over the 
twenty years after 1891-92, although there were substantial
fluctuations around i t .  I t  is  known that Victorian average
1
yields were possibly the highest of any state at this time, 
but whether the lower yields of the other states can be taken 
as any indication of an earlier phase of Victorian dairying 
is  debatable. I t  is  also known, from some regional yield 
figures available, that the yield within Victoria varied 
considerably [Victorian Year-Book 1895“98 : 903-4] * In 
I8 9 9 - I 9 OO the highest county average was Grenville in the 
Western Distric t with 455 gallons, the lowest was Gladstone 
in the Northern Distr ic t  with 217 gallons. With such wide 
variations around the average ( 3 1 7  gallons), i t  seems likely 
that any locational shif ts  in the dairy industry might have 
been accompanied by substantial poises in colony-wide average 
yields. This could have occurred quite independently of any 
increases resulting from the spread of improved breeding 
and dairy management techniques which must have accompanied 
the commercialisation of production beginning at least in the 
1880s» A great amount of detailed research would be 
necessary to produce yield estimates for this period: the 
wide regional d ispar i t ies  known to have existed mitigates 
against the ready acceptance of isolated references from
See C.B.C.S«: Rural Industries Bulletin No, 3, 1964-659
table 12B, p0123«
1
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individual farms or localities» There is  the possibil i ty ,
also, that the 'sample’ of farms from which the average
yields for 1 8 9 ^ - 9 5  to 1 9 0 5 - 0 6  were collected may have been
nearer to best practice than average-practice simply by
virtue of being able to supply the appropriate information
]
to the collector of agricultural s ta tis tics»
The estimation of raw milk consumption' was made on 
the same basis for this  sub-period as the subsequent, namely 
that annual per capita consumption was 25 gallons» Further, 
the division of the remaining milk produced between butter, 
cheese, cream, and processed milk was made on the basis of 
the composition of milk disposal shown in Table 2»1 8 » Milk 
not consumed in i t s  natural state was allocated in the 
proportions of 0»94 to butter production, 0 » 0 5  to the 
production of cheese, and 0 » 0 0 5  each to the production of 
cream and to processed milk products» Clearly, butter 
absorbed the major portion of milk not consumed directly , 
and the assumption made concerning i t s  division between 
domestic and factory origin i s  far more important than in 
the case of either cheese or cream» For this division the 
empirical basis i s  slight» The trends for the years after 
1891-92 were shown above, and clearly reflected the r is ing 
importance of factory relative to farm production of these 
commodities» But how far back did this  trend continue, at 
what rate ,  and when - i f  at a l l  - had i t  shown s tab i l i ty  in 
a period before the advent of cream separators, butter fat 
testing, and refrigeration? Indirect evidence is  given by 
the trend in the numbers recorded as employed in butter and 
cheese factories in the factory returns» Unfortunately, 
butter factories as such were f i r s t  distinguished in 1889-90, 
and employment then grew rapidly to reach a stable figure
The sources of increased yields per cow in the United States 
during the period 1850-1910 are analysed by Bateman [ 19 6 8 ] in 
some deta i l ,  but on the basis of more comprehensive (censal) 
information than i s  available for Victoria» During the 
period 1870-1910, average yields increased by per cent 
[ibid, table 1 , p » 2 5 7  J > th is  compares with an increase of 
^0 per cent in our estimates for Victoria (five-year averages 
centered on 1869-70 and 1 9 0 9 - 1 0 )»
around the mid-nineties» However, as was pointed out at 
the time,
A large quantity of cheese and butter is made on 
dairy farms which are not returned as factories, 
»».Some of these have steam engines, and use cream 
separators and other machinery* It was ascer­
tained that in 1890 as many as 1 4,1 1 2 hands were 
employed in such establishments exclusively on 
dairy work» tVict» Y.B * 1892, Vol0 2:328 3
It seems likely that nearly all butter was produced on farms 
at the beginning of our period; the factory returns relating 
to cheese-making establishments back to 1874-73 indicate a 
very small industry at the commencement of the period, as 
the numbers employed at that time were about one-tenth of 
those employed by the mid-nineties. In the absence of better 
procedures, we taper the proportion of butter produced on 
farms to a maximum of 90 per cent, and likewise with cheese, 
b o th by 1880.
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Chapter 3
THE RURAL WORKFORCE
Rural labour is the least studied of the major 
inputs of Australian agriculture. Official 
statistics are meagre, and economic, sociological 
and demographic studies of farm families, of 
permanent hired labour arid of casual, seasonal 
and contract workers are virtually non-existent.
Nor has the subject of farm labour yet attracted 
the attention of rural sociologists and 
economists, so that even for specific regions 
little is known.
[Schapper 1967:1851
3•1 Introduction
The view just quoted refers to this century; it applies 
with even greater force to the last. Of course, many 
features of the life of rural workers in the nineteenth 
century have become well known through the ballads and 
stories of the Australian outback. Indeed, it has been 
argued that certain characteristics, values and attitudes, 
which may be regarded as being in some sense ’typically' 
Australian, are directly traceable to those of ’the bushmen 
of the last century, ... the outback employees, the semi- 
nomadic drovers, shepherds, shearers, bullock drivers, stock- 
men, boundary riders, station hands, and others of the 
pastoral industry* [Ward 1966:2]. But far less is known 
of those aspects of the rural workforce of greatest interest 
to the economic historian.
One of the principal characteristics of rural workers in 
the period was their mobility. This stemmed principally 
from the seasonal nature of much farm work, and consisted 
of four broad types of labour flows. The firät was 
primarily associated with the pastoral industry. The 
movements of these workers were not restricted to any one 
colony but covered the inland areas of much of eastern 
Australia. Shearing 'seasons' varied from region to 
region. But these pastoral labourers also assisted in 
sheep-washing, ring-barking, land clearing and fencing.
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A second source of labour was the non-rural sector 
within Victoria. The movement from farms to the goldfields 
in the 18$0 s underlined the int er-industry competition for 
rural labour that could arise where alternative work 
opportunities were geographically close at hand. In the 
1860s the movement was reversed. From the 1870s the 
employment opportunities provided in the country on railway 
and irrigation  projects provided farm labourers with off­
season work, and farmers with another source of peak-demand 
lab our. '  Possibly more important was the ’pool’ of 
labour available in country towns for temporary employment 
nearby, or the movement of labour associated with townspeople 
who were also farmers. This la t te r  may have been prevalent 
during the selection period of the 1870s.
Third, and perhaps most important from the point of 
view of the individual farmer, was the inter-farm movement 
of labour : shearing or harvest gangs who moved about the
colony, farmers who le f t  their own properties to increase 
their cash income working for others for part of the year, 
or it inerant general rural labourers whose location may not 
have varied greatly, but whose work followed a pattern 
dictated by seasonal requirements. The following description 
refers to the importance of such work to newly-established 
farmers at the beginning of the period:
Many of the land selectors under the present law 
are working men possessed of l i t t l e  or no capital, 
but shearing or harvesting for others to keep their 
families and pay their rent while they get the 
necessary improvements effected. For about four 
months out of the twelve, when wages are highest, 
they work as servants, spending the remainder of 
the year at home, and thus by degrees they get 
their own land fenced and cropped [ Aust. 8-10-1870:
4 7 1 ] .
Finally, there also occurred part-time or seasonal work 
performed by members of the farm family, both male and female. 
The extent and pattern of th is  contribution is  extremely 
d iff icu l t  to assess, and poses perhaps the single greatest
As in the gold-rush period, labour could also be attracted 
away from farms by these projects: Coghlan. [1969 s 10^9] notes 
that in 1872 'the farmers asked that the work of railway cons­
truction should be suspended un ti l  the harvest had been 
gathered in; naturally the Victorian government paid no 
heed to this  extraordinary request*.
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diff icu lty  in any attempt to measure the rural workforce
during the period at a l l  accurately» Certainly, this
particular flow of labour, as well as those previously cited,
is likely to have been influenced by seasonal peaks in
labour requirements. In addition, some farm tasks may have
normally been performed by adolescents or women. For
example, a family of school-age children could provide much
of the labour required on dairy farms.
Milking»., can be done by boys and g ir ls  in the 
mornings and evenings without interferring with 
their  attendance at school. ...Four hours of 
such work out of the 24 are not likely to do 
the big boys and g ir l s  any harm, or to in te r ­
fere seriously with their education, and i t  is  
a recommendation to dairying that i t  provides 
profitable employment for families [Aust. 20-8-
1887 :347 ] .
The employment of family labour may also have varied with 
the type of se t t le r :  an agricultural reporter commenting on 
the harvesting scene in the Wimmera in 1880 noted that 
' i t  seems common with the Germans to require women to do 
harvest labour« [Aust 10-1-1880:57]•
Contrasting with th is  impression of mobility and 
responsiveness to the pattern of farm labour requirements, 
there is  evidence of labour shortages in the rural industries 
as a whole. Of course, much contemporary comment on the 
subject is  suspect. For example advocacy of stepped-up 
immigration programmes may have been aimed at reducing wage 
costs to farmers even in the absence of an absolute scarcity 
of farm workers. However, there appears to have been l i t t l e  
movement of labour between the main source in the colony - 
Melbourne - and the country areas, at least un ti l  the mid­
nineties. The Australasian editorialised:
In and about Melbourne we are driven to establish 
what, in effect, are public r e l i e f  works. In the 
country d is t r ic ts  industry is  paralysed from want 
of labour [22-5-1880:6571.
The reasons for this  immobility of labour were thought to 
l ie  less with low wages than other disadvantages of rural 
work - particularly  i t s  irregular or temporary nature, and 
such factors as poor housing [Aust » 12-4-1890:706] . Only
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in the nineties, when the urban demand for labour was seen 
to have fallen in more than a temporary manner, is there 
reference to greater metropolitan/rural movement.1
In this chapter estimates are prepared of rural employ­
ment in Victoria for each of the decennial population census 
years 18 7 1 to 1911. These are based on the information on 
occupations in the reports of the censuses of population.
The many difficulties faced in using such information for 
the purposes of deriving workforce estimates are considered, 
and the adjustments made are described in detail. Having 
obtained aggregate workforce (employment and unemployment) 
estimates for the five census years, an analysis is made of 
several compositional features - the age and sex structure, 
the proportions of self-employed and employees, and the 
significance of part-time, temporary and farm-family labour.
Finally, an account is given of the methods used to 
arrive at a measure of rural labour input which, for several 
reasons, is considered to be a more satisfactory measure of 
aggregate labour supply than that provided by unadjusted 
figures of total numbers employed. Because of the problems 
encountered in making this conversion, and the many 
assumptions and judgments made in the process, we provide a 
fairly full description of the procedures followed.
Labour supplies may be estimated quantitatively in 
various ways according to the purposes for which they are 
to be used. Our present interest is two-fold. The first 
is that a knowledge of the growth and composition of the 
workforce on Victorian farms during the period will sub­
stantially assist the broader description and analysis of 
the economic development of the region’s rural sector. It 
is for this purpose that we retain from the censuses as 
much detail as possible. A more specific requirement is that 
our measure of rural labour be suitable for use in the study 
of rural productivity. This accounts for our proceeding 
beyond the estimation of farm employment to derive estimates 
of rural labour input.
1 See Coghlan [1 969 : 1 >499; 2,048-2,049]
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For both purposes, it is important to achieve as 
large a degree o±' correspondence as possible between the 
coverage of the employment and labour input figures on the 
one hand, and our estimates of rural output and capital stock 
on the other. At best, given the differences in the nature 
of what is being measured, a reasonable approximation of 
boundaries is the most that can be attained. This less 
than ideal consistency between input and output series 
results, for example, from the fact that whereas many of the 
estimates of farm output and capital components are derived 
from the annual collection of rural statistics, the figures 
relating to farm employment obtained at the same time (and 
thus presumably bearing some rough relation to the other 
series) were not satisfactory for our purposes (see Appendix 
to this chapter.
In this thesis we define "rural" economic activity to 
include livestock, grain, and dairy farming, and any 
combination of these, also the minor activities of commercial 
market gardening, viticulture and orchards. We exclude 
forestry and fishing. But there remains a small group of 
activities which is closely related to those we have included, 
yet in some senses distinct. This 'miscellaneous rural' 
category includes hunters, trappers, beekeepers and some 
people simply 'engaged about animals'. In the census-based 
employment estimates this borderline miscellaneous rural 
category has been distinguished.
A recent major study [Keating:1967c] has provided annual 
estimates of the aggregate Australian workforce 191 1 to 1961 
and a subdivision into thirteen industry or sector groups.
For the period before 1911» employment and workforce figures 
available are far less satisfactory. The principal obstacle 
to a backward extension of aggregate Australian workforce 
estimates is that prior to Federation in 1901 - and for some
years thereafter - statistical collection and compilation was 
primarily undertaken by each Australian colony or state; and 
inconsistencies between their figures persisted despite 
attempts to obtain Australia-wide comparability. Several 
attempts have, nonetheless, been made to estimate the
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1Australian workforce in the nineteenth century, the most
recent and comprehensive estimates being those of Butlin
2and Dowie [1969 1’'« They give details of the workforce by
grade of occupation and by industry, and a labour input
series for 1891 and subsequent census years. Other
available estimates of nineteenth century employment are
less satisfactory, do not interpolate between the decennial3census figures, and relate to total employment only.'
None of the estimates mentioned incorporate any break­
down of figures for each colony or state. In seeking to 
measure employment and labour input in the rural industries 
of Victoria, it was therefore found necessary to construct 
out own estimates working from primary sources. An attempt 
was made to ensure, however, that the figures obtained were 
as near as possible consistent in both concept and coverage 
with those for years after 1891 and for all Australia as 
given in Keating and 1967c] and Butlin and Dowie [1969] *
For two short periods between 1871 and 1 91 1 the 
Statistical Register for Victoria contained an annual estimate 
of farm employment. However, the methods used to arrive at 
the figures published were not spelt out in detail, and both 
their coverage and the concepts on which they were based 
remain largely unknown. Furthermore, the relationship 
between the two series (1868 to 1881, and 1904 to 1914) is 
unclear, as is the degree of consistency between each of 
these and the census-derived estimates we describe in this 
chapter. They can serve only as a crude source of compar-
4ison with the series we derive from the census information.
They include Butlin [ 1964:12] , Butlin and Dowie [1969] > 
Clark [1947:213-216]; Clark [1957:510]; and Kelly [1968:228- 
2331; see also the Commonwealth Year Book, [1928:920].
2 For comments on these see Keating [1971] •
3 An exception is the series presented by Clark [1957:510].
He gives numbers in the total Australian workforce for each 
census year from 1871 5 and a percentage distribhtion of this 
figure among several industries. The estimation method 
employed to convert the census material to workforce is not 
explained, although he does indicate that females employed in 
agriculture have been omitted. Further, his figures for 
rural industries include forestry and fishing, and - in 1871 
and 1881 - mining as well.
4 Further discussion of the Statistical Register estimates of 
’Farm Hands Employed’ is contained in an Appendix to this 
chapter•
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3 • 2 Aggregate Rural. Workforce at Censuses
During the 40-year period with which we are concerned,
censuses of Victoria 's  population were taken regularly
1
every ten years, and at the same time of the year. From 
the detailed s ta t i s t ic s  published relating to occupations, 
i t  is  possible to construct estimates of the numbers of 
people who were recorded as being occupied at the time of the 
census in some form of rural ac t iv ity .  But considerable 
d iff icu lty  is encountered in obtaining a precisely defined 
rural workforce from this source even for any one census; 
and this is  magnified when a consistent definition covering 
several censuses is  required, especially for a period which 
saw changes both in the concepts and classificatory systems 
used in the census i t s e l f  and also in the types of occupations 
associated with the rural industries.
The single most important change in the methods of
recording people's occupations occurred (both for Victoria
and the other colonies) with the 1891 census. The Farr
system of c lass ificat ion  which had been used in the two
previous censuses was replaced by new concepts which Butlin
and Dowie [1969:138] regard as effectively preventing a
backwards extension of twentieth-century figures of the
industrial composition of the to tal  Australian workforce.
However, i t  seems likely that the different class ifications
adopted in 1881 and 1891 would have affected mainly non-rural 
2
subdivisions, particularly  through the attempt under the 
Farr system to distinguish between 'dealers '  and 'workers' 
in an occupational c lass ification  based largely on the type 
of materials used. But rural work is  in many respects quite 
dis tinc t from manufacturing or commercial ac t iv i t ie s .  And 
the descriptions of component occupation categories in
The dates of the five censuses were 2 April 1871,
3 April 1881  , 5 April 1891 > 31 March 1901 , and 3 April 1 9 1 1 »  
The results  of the f i r s t  four are presented in the Census 
Reports for Victoria; the data relating to Victoria for 1911 
is  obtained from the Census of the Commonwealth of 
Australia - 1 9 1 1 »
2 Census of Victoria, Report, 1891 5 Preface, pp.190-191*
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farming remain similar after the abandonment of the Farr 
system. Hence there is no evidence to suggest that 
significant numbers included in (or excluded from) the 
’agricultural and pastoral’ categories in the 1881 census 
were excluded from (or included in) the ’primary producers’ 
categories in 1891. Finally the low ratio of off-farm to 
on-farm inputs in nineteenth-century farming, and limited 
specialist assistance given to farmers by farm ancillary 
services (relative to that existing today), suggests that 
the occupational and industrial concepts were likely to be 
closely related so far as rural workers were concerned. It 
may be possible therefore, to obtain reasonably consistent 
estimates of the numbers employed in Victoria’s rural 
industries throughout the period.
The difficulties of utilising occupation figures for 
employment-by-industry purposes are evident in our attempts 
to convert the Population Census figures into estimates of 
rural employment. While it may be obvious that those 
giving their occupations as farmer, squatter, grazier, 
outdoor farm or station labourer, should be included in any 
measure of rural employment there were many less 
straightforward cases. For example, over 11,000 males at 
the census of I87I were regarded as 'farm servants (engaged 
in agricultural pursuits) - indoor’; less than 1,000 of this 
number are broken down into specific occupations (some 
twenty are distinguished), the remaining 10,628 being listed 
as 'others'. From the occupations actually specified, it 
is clear that most are in fact out-of-doors farm labourers: 
cowherd, dairyman, ploughman, shepherd, stockman, etc. And 
it is implausible that large numbers of males on farms were 
indoor servants (we exclude cooks and gardeners); so these 
male 'indoor farm servants’ are included.
The detailed adjustments made with each census involved 
not only deciding on the inclusion or exclusion of fairly 
major occupation categories but, where such information was 
published in the Census Reports, evaluating numerous 
miscellaneous occupation types. With the first three 
censuses (1871 * 1881 and 1891 )» detailed statistics were
provided in footnotes or supplementary tables as to the
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composition of“ the residual categories within each sub-border. 
In deciding whether to include or to omit the occupation 
types listed a certain degree of arbitrariness was unavoid­
able, although in the great majority of cases, the numbers 
involved were very small. At the more detailed level, 
examples of 'borderline’ occupation categories included are 
small numbers of persons enumerated as drovers, bee hunters, 
and poultry farmers; some of the categories excluded were 
stock and station agents, agricultural society or board 
employees, sheep classers, pig dealers, livestock inspector, 
and one scarecrow (male).
A major difficulty concerns the extent to which the 
census enumerations captured persons normally engaged in 
rural employment but engaged in some other form of activity 
at the time of the census. The census schedules requested 
that 'The occupation which each person is following and 
deriving income from at the time of the census should in all. 
cases be stated'. There was added the instruction that 
'a person engaged in more than one pursuit should state his 
occupations in order of their pecuniary importance to him'.
If adhered to at all strictly, this would ensure that insofar 
as seasonal migration of workers between the rural and non- 
rural sectors occurred, the timing of the census would not 
strictly effect the enumeration of workers according to 
their principal form of activity. Certainly the autumn was 
not a period of peak demand for labour on farms associated 
with either harvesting or shearing. However, as will be 
discussed below, many problems surround the assessment of the 
likely bias in the workforce figures arising from the mobility 
of labour previously noted. Since the censuses were all 
held at the same time of the year, no intertemporal dis­
tortion should result from collections having occurred at 
different times in the rural 'calendar'. One minor 
departure from general practice may have occurred in the 1881 
Census when government officers who also followed 'some 
other calling, as for instance a deputy registrar or post­
master being also a storekeeper or a farmer', were instructed 
to record their non-government occupation even if not a 
principal source of income. Any bias imparted to the rural
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workforce estimate for this year on this account is likely 
to have been insignifleant.
Temporary and Family Labour
Rural employment estimation even for recent years is 
more difficult than for most other sectors, because of the 
large numbers of workers who are seasonal, part-time, or 
temporary paid employees, or are unpaid members of the 
farmer's family who work on minor farm chores or assisting 
at times of peak activity (harvesting, shearing, etc.). 
Information about such workers in the nineteenth century is 
extremely limited.
In the first place the time of year at which the census
was conducted might have influenced the estimates of these
types of employment in farming. As noted earlier all
censuses from 1871 to 1911 were taken in early April, and
this almost certainly coincided with the low-point in the
1seasonal demand for casual labour of any description.
The principal difficulty is to ascertain where in the Census
Reports seasonal workers such as shearers or harvest gangs
were entered, as no occupation description covering these
categories appears, even in the detailed footnotes. One
possibility is that they are included among general
agricultural and pastoral labourers. A second is that
persons, although listed as farmers working on their own
account, left their farms for a few weeks or months each year
helping neighbours or joining the migratory rural labouring
gangs. A third source of such labour may have been those
who worked to clear land of bush, splitting logs, building
2fences, and hunting rabbits for most of the year. The 
important point is that, although these rural workers may 
have been temporary or seasonal, or part-time from the point
Keating [1967c: 87] gives indexes of monthly variations in 
the number of rural employees in Victoria in 1938-39» March 
and April each register ^0 oh per cent of average annual 
employment, the lowest figures recorded in any month.
2 It is partly in order to include such workers that we have 
separately estimated a small category called 'miscellaneous 
rural employment': although doubtfully rural as stated in the 
census returns, it seems likely that a high proportion of 
these people worked on grain or pastoral properties at 
various times of the year.
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of view of tiie individual farmer who engaged them, their 
migratory nature and adaptability in turning to whatever 
farm job might at the "time require labour, implies that 
they should be regarded, in many cases, as full-time workers 
within the rural sector.
But a difficulty arises where labour flows occurred in 
an annual pattern between the rural and other sectors, 
between Victoria and other colonies, or in and out of the 
labour market altogether. With any of these categories 
of labour, it cannot automatically be assumed that they will 
have been captured by the census enumeration in a rural 
occupation of some description. Clearly, it is difficult to 
estimate statistically the understatement (or overstatement) 
of rural employment as a result of these characteristics of 
the rural labour market during the periodo One may speculate 
on the likelihood that such itinerant rural workers may have 
entered themselves under an occupation category, according 
to what they were engaged on at the time of the census, even 
if such was not their principal mode of employment and 
despite instructions to the contrary. Even if the 
instructions were strictly followed, it would be necessary 
to have much more information than presently available 
concerning the proportions of the year these types of workers 
spent on farms and elsewhere, before any confident judgement 
would be made as to whether large numbers of people in 
country-town occupations, railway construction, in the 
Melbourne workforce or in another colony at the time of the 
census in fact spent a significant portion of the year 
working on Victorian farms. Our judgement is that the 
number of rural workers omitted would be small, partly 
because of the requirement that principal occupation be en­
tered, partly for the reason that many migratory rural, 
workers appear to have moved about within the sector. It 
has to be remembered that any bias in the figures from this 
source is lessened in the process of conversion to full­
time equivalents in the estimation (in Section 3»^) of 
rural labour input.
A particularly  d if f icu l t  problem was the estimation 
of the number of females assis ting (ice. unpaid) on farms. 
An i n i t i a l  attempt yielded the figures shown in the f i r s t  
two rows of Table 3°1. For censuses other than that of 
1 8 8 1 , the descriptions are fa i r ly  clear as to those who are 
assisting and those who are not. But for 18 8 1 the 
descriptions vary, and the distinction cannot be made. The 
figures in rows ( 1 ) and (2 ) for th is  particular census 
were obtained by including a l 1 the females recorded in two 
separate categories
(a) ’farmer's [or squatter’s or g raz ie r’s] wife, 
living on farm [or station or grazing farm] ' ,  and
(b) ’farmer's [etc.] daughter or other re la t iv e 9 over 
15 years of age, living on farm [ e t c . ] , i f  not 
otherwise described, or under 15 i f  stated to be 
assis ting on farm [ e t c . ] '
The numbers for 18 8 1 are much higher than the i n i t i a l  
estimates shown for the other censuses, because the 1881 
census combined in these two categories females living on 
farms but not assis ting with those living and assisting on 
farms. The result is  much more a measure of potential 
rather than of actual numbers of helpers.
Table 3 • 1
Victoria; Female Helpers at Censuses 
1871 to 1911
1 871 1 881 1891 1 901 1 91 1
(1 )
I n i t i a l  estimates; 
working age 2,089 33,420 5,107 17,975 2,003
(2) non-working age 298 4,348 724 1 , 1 8 5 133
(3)
Adjusted estimates: 
working age 1 3 , 4 9 1 1 6 , 7 1 0 18,848 21 ,847 2 6 , 0 0 8
(M non-working age 2 9 8 511 724 1 , 1 8 5 133
Source; See text.
We may regard as reasonable the figures in row (2 ) of 
Table 3*1 relating to female helpers of non-working age - 
with the exception of the 1881 figure. There would be few 
wives, daughters, female rela t ives ,  etc.  over the age of 65
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or less than 15 who actively assisted with farm work; and to 
include a l l  women over 65 (as the 1881 figure does) leads to 
an upward bias. As the numbers concerned are small, we 
derive a new estimate for 1881 (5 1 1 ) by linearly interpol­
ating between the I871 and 1891 figures.
The figures for working age female helpers require
more drastic adjustment, i f  even rough consistency is  to be
obtained. Comparing the 1881 figure in row (1) of table
5 with the figures for 1871 and 1891 gives the impression
that, where a dis tinction was maintained between the two,
1
only a small proportion - perhaps 10 to 15 per cent - of 
'po ten t ia l1 helpers were enumerated as actually assisting 
on farms. I t  would seem more reasonable to argue that a 
considerably higher proportion of adult (15-64) females 
living on farms took at least some part in outdoor farm 
work, however light or menial, and however infrequently.
My assumption is that 50 per cent i s  a more plausible 
proportion“' ,  and hence halve the 188 1 figure in row (1 ) 
to obtain the new estimate (row 3). For other census years, 
no comparable figures for 'p o ten t ia l1 female helpers of 
working age could be obtained, so we calculated the ra t io  
in 1881 between our estimate of working age female helpers 
and working age males (excluding helpers and the unemployed), 
and obtained new figures for adult female helpers by applying 
this  ra t io  (3 1 . 5  per cent) to the data in the other censuses. 
The resu lts ,  in row (3), show a strong upward revision for 
1 8 7 1 , 1891 and 1 9 1 1 , but only a small change in the figures
for 1901 •
Aborigines and Chinese: In Commonwealth censuses
during the twentieth century full-blooded Aboriginals have 
been excluded from the main population count. Workforce 
estimates based on censuses of occupations have therefore 
suffered from the same omission, although the resulting
Linearly interpolating between the 1871 and 1891 figures 
in row ( 1 ) produces an estimate of 3*598 for 1881, which 
represents 10.8 per cent of the figure stated, viz. 33,420.
0
Holt [1947:97]* in a recent study, found that 51 per cent 
of farmers' wives in the Victorian wheat bel t regularly 
assisted in farmwork, particularly with milking cows.
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percentage understatement even at an industry level would 
be extremely small. The Chinese, included in Commonwealth 
censuses, were not always covered or separately tabulated in 
nineteenth century censuses. Tn their Australia-wide 
estimates of the workforce (decennial 1861 to 1891> annual 
thereafter) Butlin and Dowie adopt the later practice of 
including the Chinese but excluding the full-blood Aborig­
ines, although admitting that 'varying state treatments 
make the latter a hopeful aim rather than a confident 
accomplishment' [1969:1^1]° For Victoria, anyway, the 
numbers of both Aborigines and Chinese were collected at 
each census, and are presented in the occupation statistics 
in almost as much detail as Europeans. We have thus 
included both in all our estimates. There was no necessity 
to retain strict comparability with later Australia-wide 
workforce estimates in this respect; and we naturally wished 
to achieve as full a count as possible of actual rural 
employment .
To ascertain whether either Chinese or Aborigines were 
in fact included in the occupation data obtained at each 
census was not always straightforward 0 In the 1871 and 
1881 figures both Chinese and Aborigines were included in 
the main tables of occupations« In 1891 they were published 
separately, and were added to the figures for Europeans 
using age group and occupation grade proportions for each 
sex derived from the main tables. For the 1901 census it 
was found, after comparing summary tables for several 
censuses, that half-caste Aborigines and all Chinese were 
included, but that full-blood Aborigines were omitted.
Figures for half-castes were therefore subtracted from the 
occupations of all Aborigines to avoid double counting«
These intercensal comparisons also revealed that the I91I 
census probably excluded all and not only full-blood 
Aboriginals despite a contracy indication ;Ln the table 
headings, but there can be no certainty of this. As there 
were no occupation statistics relating to Aborigines pub­
lished in the 1911 Census Report, the proportions derived 
from each grade, age and sex category in the 1891 census 
were used to make an allowance for the omission of Aborigines 
in 1911 °
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Census Estimates of Total Employment and Unemployment: 
The total numbers of males and females in the rural work­
force at the five census dates are shown in Tables 3*2 and 
3 o3 o The difference between the two sets of estimates 
(the ’miscellaneous rural workers’ included in Table 3*3) 
is slight, but permits the adoption of alternative defin­
itions of ’rural1, as described earlier.
Tab 1e 3*2
Victoria: Rural Employment and Unemployment 
by Sex at Censuses 1871 to 1911 
(excluding miscellaneous rural workers)
1871 1 881 1 8 9I 1 901 1911
Total employed 
males 
f emale s
57,457
14,359
77,195 
21 ,595
84,783 
24,313
97,518
28,356
103,136 
31,146
Total 7 1 ,816 98,790 109,096 125,874 136,302
Total unemployed 
mal e s 
females
626 2,583 1 ,429 
39
1 ,428 
8
1 ,303 
4
Total 6 26 2,583 1 ,468 1,436 1 ,309
Total workforce 
mal es 
fema1 es
58,083
14,359
79,778 
21,595
86,212
24,352
98,946
28,364
106,461 
3 1 ,150
Total 72,442 101,373 110,364 127,310 137,611
Source: See text.
The number of persons employed in all rural industries 
nearly doubled over the period from 72,473 at the census of 
1871 to 137>580 at that held in 1911» The greatest inter- 
censal increase occurred during the 1870s when rural 
employment rose by 3 7 »5 per cent. This rate of growth was 
sharply^ reduced (to 10.3 per cent per decade) during the 
1880s, showed some rise during the nineties (to 16.1 per 
cent), then declined again over the last decade of the 
period (to 7 .7 per cent). Expressing the same evidence in 
different form, nearly 42 per cent of the increase in farm 
workers that was recorded over the entire forty-year period 
occurred in the first ten years: subsequent decadal shares
were 1 6, 27 and 13 per cent respectively.
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Table 3*3
Victoria: Rural Employment and Unemployment by 
Sex at Censuses 1871 to 
(including 'Miscellaneous Rural Workers*)
1 871 1 881 1891 1 901 1 91 1
Total employed 
males 
f emales
5 7 , 9 6 7
1 4 , 5 0 6
7 7 , 8 5 1  
2 1 , 7 9 0
8 5 , 4 3 6  
2 4 , 5 0 9
98,942
28,759
1 0 6 , 1 4 5
3 1 , 4 3 5
Total 7 2 , 4 7 3 99,641 1 0 9 , 9 4 5 127,701 137,580
Total unemployed 
males 
female s
671 2 , 6 1 2 1 ,441 
39
1 ,448
8
1 , 3 1 6  
4
Total 671 2 , 6 1 2 1 ,480 1 , 4 5 6 1 ,320
Total workfore e 
males 
f ema1e s
58,638
1 4 , 5 0 6
80,463
21,790
8 6 , 8 7 7
24,548
100,390
2 8 , 7 6 7
107,461 
31 ,439
Total 73,144 102,253 1 1 1 ,425 129,157 138,900
Source: See Text.
I t  should be emphasised that this  pattern of growth of 
rural employment i s  based on only five observations, and 
that the census estimates may not correspond closely to a 
trend based on annual figures, nor indicate turning points, 
were such a series available. For example, the 1901 census 
may not fully capture the adjustments in the rural labour 
situation which accompanied the d if f icu l t  years of the mid- 
and late nineties. The farm output series (Chapter 2) 
indicated that some recovery in the sector was under way 
by 1 9 0 1 .
The same comments apply to the figures for rural 
unemployment. The unemployment ra te ,  as recorded at the 
five censuses, was 0.9, 2.6, 1.3, 1«1 and 1.0 per cent
respectively. But since l i t t l e  is  known concerning def­
initions of »unemployed’ during this period, and since mod­
erate errors in recording the actual numbers unemployed 
greatly affects the derived rate  of unemployment, these 
figures cannot be taken very far as indicators of pressure 
in the rural labour market.
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Comparison of Alternative Employment Series: We earlier
rejected the annual figures of ’farm hands employed* as an 
unsatisfactory source of quantitative evidence on Tural 
labour, principally because no s ta t is t i c s  were collected 
between 1881 and 1904, but also for the reasons that the 
figures as published were in a highly aggregated form and 
that l i t t l e  was known about their coverage or the methods 
employed in their compilation. Although considerable 
uncertainty must remain about the comparability of these 
estimates with those we have bu i l t  up from census information, 
i t  may s t i l l  be of value to make a comparison for years in 
which the two sets of estimates overlap (Table 3*4).
Table 3.4
Victoria: Alternative Rural Employment Estimates
1871 to 1911 
(numb er )
Males Females
FHE C FHE C-1 C-2
( 1 ) (2 ) (3) (4) (5 )
1 871 60,499 5 7 , 9 6 7 24,622 27,997 1 4 , 5 0 6
1881 8 1 , 7 0 6 7 7 , 8 5 1 36,248 38,500 21 ,790
1 901 98,942 50,606 27,721
1 904 87,322 48,561
1 91 1 99,948 1 06,1 45 51 ,837 57,443 3 1 , 4 3 5
Sourc e : See Text and Appendix to chis chapter„
Nötes: FHE: farm hands (ordinarily) employed
C : estimates based on census information
C-1: includes a l l  'potentia l '  female helpers 
C-2: estimates of 'poten tia l '  female helpers 
have been halved - see text »
The differences between the two sets of figures are 
small. For males, the higher figure exceeds the lower by 
4.4 per cent, 5*0 per cent, and 6.2 per cent in 1871, 1881 
and 1911 respectively. For females, and comparing columns 
(3) and (4), the comparable percentage differences are 
somewhat higher at 1 3 . 7 ? 6.2, and 10.8 respectively.
Other aspects of the figures in Table 3=4 merit comment. 
There is  less evidence for males than for females of a 
systematic bias in the difference between the two sets of 
estimates, the figures in column (4) being persistently  
higher than those in column (3). Further, the C-1 series
9 7 .
for females (including a l l  ’potentia l '  helpers) is far 
closer to the farm hands employed figures than the C-2 
series which includes a downward adjustment for female 
helpers. I t  would seem, then, that the FHE figures at 
least for females include the majority of adults living on 
farms and not simply those substantially occupied with outdoor 
farm work. Such a conclusion is  also suggested by a 
comparison of the ratios  between males and females. Thus, 
the C-2 series l ie  far below the female FHE figures, due to 
the adjustment made to allow for what we believed to be a 
large overstatement of helpers.
3•3 Composition of Rural Workforce
The aggregate workforce estimates presented in Tables 
3*2 and 3*3 were obtained from census occupation information 
disaggregated by age, sex and occupation 'grade'. This 
evidence of characteristics of the rural workforce in 
Victoria is  surveyed in the present section.
Sex: The male/female division of the to ta l  rural work­
force, obtained direct from the census information, was pre­
sented in Tables 3*2 and 3*3« The share of females in 
aggregate farm employment (including 'miscellaneous ru ra l ' )  
showed a clear tendency to r ise throughout the period. At 
the census of 1871 i t  was 20.0 per cent, increasing through 
21.9 (in 1881), 22.3 (in 1891 ) and 22.5 (in 1901 ) to 22.8 
per cent at the 1911 census. A change in the sex composition 
of rural employment by only 2.8 percentage points over a 
forty year period is  too slight, however, to warrant special 
explanation in terms of shifts  in re la tive demand for 
different types of farm labour, female/male labour substitution 
with growing labour scarcity, or other influences.
Age-strueture: The 1871 census of occupations in
Victoria introduced for the f i r s t  time a distinction between 
those under and over twenty years of age for each sex.
This was repeated in 1881 and 1891? but in the la t te r  year 
the detailed tables of occupations were also published on a 
second basis - under five years, five to 1 5 , 15 to 20, 20 to 
25» 25 to 45, 45 to 6 5 ? and 65 and over. These seven age 
categories were used in the 1901 census (the under and over 
20 distinction was not repeated), while in the 1911 census
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an even more detailed tabulation was published using five- 
year intervals throughout.
A detailed occupation-by-age cross tabulation for 
censuses prior to 1 9 1 1  would have been desirable, but could 
not be assembled with the information available. In 
practice, the most important distinction is  that between 
the working and non-working age groups. These are con­
ventionally set as 15 to 64 years for the former, and above 
and below th is  span for the l a t t e r .  Such a division of 
our employment estimates was straightforward for the final 
three censuses; but the division into under and over twenty 
years of age previously used had to be adjusted to the 
working/non-working age basis. From the 1891 census data, 
the proportion of rural employment of each sex in each of 
the two age groups was computed and applied to the corres­
ponding categories at the 1 8 7 1  and 1881 censuses. This 
procedure assumes that the age structure of male and female 
rural employment as be tween the two age groups we specify was 
invariant between 1871 and 1891• I t  does not assume an 
unchanging age composition within these groups.
The reasonableness of this  assumption can be partly 
evaluated by computing the proportions of the workforce in 
successive censuses in the under and over 20 age groupings, 
and observing the degree of s tab i l i ty  in the ratios  obtained.
Table 3 .5
Victoria; Proportions of Persons Employed 
Under and Over 20 Tears of Age, 1871 to 1891
1 871 1 881 1891
Male : over 20 . 8 1 2 00f-- .803
und er 20 c 1 88 .219 o197
Female; over 20 • 575 o505 .62 1
und er 20 .425 .<*95 .379
Source; See text.
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The f igures  in Table 3°5 indicate that between the three 
censuses of 1871 , 1881 and 1891 s the proportions fa l l in g
into the two age groups distinguished varied by only +j «6 
percentage points in the case of the males and +598 Pe r” 
centage points for females«
The divis ion of the workforce at each census into 
working and non-working age groups i s  shown in Table 3°6, 
and the age structure of male and female employment in 
Table 3 °7« The r e l a t iv e  s t a b i l i ty  before 1891 °T the 
shares of the two age groups i s  not simply a re su l t  of the 
estimation procedures tha t have been employed; but p r in ­
c ipa lly  the r e la t iv e  s t a b i l i t y  in  the recorded age structure 
at censuses which was only marginally adjusted in moving to 
the new age-group c lass if ica t ion «  I t  should be emphasised 
that th is  s t a b i l i t y  of the age composition of employment 
(at leas t  as between the working age and non-working age 
categories) also applies between the 1891 , 1901 and 1911
censuses to which no adjustments have been made.
Table 3 0 6
Victoria: Age Structure of Rural Workforce
at Censuses 1 871 to 1 91 1 (number s")
1 871 1 881 1 891 1 901 1 911
Employed:
Working age 
Non-working 
age
6 6 , 3 1 3  
6 , 1 6 0
9 0 , 8 9 0
8 , 7 5 1
1 0 0 , 1 1 4
9 , 8 3 1
1 1 5 , 6 8 1  
1 2 , 0 2 0
1 2 5 , 1 7 1
1 2 , 4 0 9
Unemployed:
Working age 
Non-working 
age
6 0 3
6 6
2 , 3 5 2
2 6 0
1 , 3 3 2  
1 4 8
1 , 3 5 9  
97
1 , 2 3 3  
87
Total workforce 
working age 
Non-working 
age
6 6 , 9 1 8  
6 , 2 2 6
9 3 , 2 4 2  
9 , 0 1 1
1 0 1 , 4 4 6  
9 , 9 7 9
1 1 7 , o 4 o 
1 2 , 1 1 7
1 2 6 , 4 o 4 
1 2 , 4 9 6
Source: See tex t .
Note : includes ’miscellaneous ru ra l  workers'
1 0 0 .
Table 3 .7
Victoria: Shares of Working-Age and Non-Working-Age
(per cent)
1871 1 881 1891 1 901 191 1
Males:
Working age 
N on-working 
age
90 .0
10.0
90 .0
10.0
90.1
9 .9
9 0 o 5
9-3
8 9-9  
10.1
Females :
Working age 
Non-working 
age
97 «3 
2 . 7
95 .4
4 .6
94 .5
5-5
90 .9
9.1
94.7
5 .3
Total:
Working age 
Non-working 
age
91 -3 
8 .3
91 .2 
8 . 8
91 .1 
8 . 9
90.6
9 .4
91 .0  
9 . 0
Source: Table 3*6
Note: includes 'miscellaneous rural workers'.
Occupation Grades: Tbe derivation of a consistent set
of occupational grades was more d iff icu l t  to obtain than 
consistent age-groups. I t  i s  of general interest in a 
study such as this  to have estimates of the proportions of 
the workforce who work for salaries or wages, who are 
employers or work 'on their own account', or who are 
assisting in the ac t iv i t ie s  of the farm permanently or 
temporarily but not receiving any financial remuneration. 
Changes in these ratios  during the period may ref lec t  
significant developments in ins t i tu t iona l  or technical 
aspects of rural production. Further, a grade of occupation 
breakdown assis ts  any discussion of changes in the 'quality ' 
of the rural workforce.
The introduction of a new age-grouping at the 1891 census 
was accompanied by the adoption of a new occupational 
grading. This divided a l l  those 'gainfully occupied' into 
employers (E), those who worked on their own but did not 
employ any labour (o), those working for salaries or for 
wages (W), those 'ass is t ing '  but not receiving payment (a), 
and those unemployed at the time of the census (N). In 
1911 an additional two categories were introduced - persons
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who failed to specify their occupation (NS), and those who 
regarded none of the foregoing categories as applicable 
(NA) . The problem was to convert the ear l ier ,  less detailed, 
and differently classified s ta t i s t ic s  as near as possible to 
series consistent with the concepts in use from I8 9 1 »
The NS category at the 1911 census comprised 6 , 93 7  
males and 313 females, and these were distributed across a l l  
other occupation grades (including N) in proportion to the 
share of each in the to tal  workforce. Since the NA 
category could not in principle be eliminated by a similar 
procedure, there is  one category for this census having no 
counterpart in the ear l ier  censuses.
The principal d iff icu l ty  with the s ta t i s t ic s  re la ting 
to the 1 901 census was that age and occupational grades were 
presented separately but not cross c lass ified. The method 
employed to estimate such a cross-classification was to 
dis tribute total numbers in the two age groups (working and 
non-working) across the five occupation grades, according to 
the proportions which held at the 1911 census. This was 
done separately for each sex and for three subgroups of the 
to tal  rural workforce ( ’ag ricu l tu ra l1, ’pastoral’ , other) in 
order to minimize the possibil ity  of imposing an inapprop­
r ia te  age-distribution pattern on the 1901 figures for each 
grade of occupation. The assumption implicit in this 
procedure is  that within each of the th ir ty  grade-by-sex 
components of the workforce, the working-age to nonworking- 
age ratio  was the same as in 1911»
Although the 1891 census was the f i r s t  to use the new 
system of occupation grades, only four (e , 0, W, and N) 
were distinguished. Those who ’a ss is ted ’ on farms were so 
described along with the other descriptions of occupations, 
and in the published s ta t i s t i c s  were distributed across the 
four grades distinguished. The great majority of those 
described as ’ass is t ing '  were included in the W grade in 
the census tables, indicating that s t r ic t  comparability with 
la ter definitions could not be achieved i f  the figures were 
accepted as accurately reflecting the status of those so 
returned. However, the more important consideration was to 
distinguish those described as ’a ss is t in g ’ from a l l  other
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categories, and those describing themselves in this way 
were assumed to correspond with those who at subsequent 
census would have been entered under an A occupation grade.
For 1871 and 1881 , under the Farr system, no comparable 
occupational grade classif icat ion  was employed. Hence, our 
efforts to produce estimates of the workforce by comparable 
subdivisions could aim at only very limited success. I t  
was impossible, for example, to distinguish E from 0 where 
descriptions might be as b r ief  as ’farmer’ or ’squatter, 
grazier’ , so that these two grades have had to be combined. 
The separation of w and A was in most cases straightforward: 
a 'farm b a i l i f f ,  overseer', 'agricultural labourer' or 
’grazing farm manager’ is  almost certainly working for wages 
or salary (although, in some cases, the permanency of his 
occupation may be in doubt). But family labour posed the 
possibil ity  that paid members of the family, possibly even 
working fu l l  time, are included under A. I f  there is  any 
bias in the allocation between A and W as a result of the 
method used, one would expect the figures for A to have 
been inflated at the expense of W. But an inspection of 
Table 3*8 reveals that,  at least for males, the A i \ i  ra tios  
for the two age groups at each of the five censuses do not 
vary in a manner suggesting that such a bias has in fact 
been produced in our estimates for 1871 and 1881.
The estimates of rural employment at each census by 
grade of occupation and sex are shown in Table 3*8, with the 
proportions summarized in Table 3 »9 • For to tal  rural, 
employment, the composition changed very l i t t l e ,  with about 
40 per cent self employed and 60 per cent being either 
unpaid or hired labour. I f  the 1871 figures are ignored, 
there is  a tendency, particularly in the last decade of the 
period, for the importance of unpaid labour to f a l l  and of 
rural wage and salary earners to r ise .  Since more 
confidence can be placed in the figures for I891 and 
subsequent censuses than for the two earlier ones, this trend 
is  unlikely to be more than marginally sensitive to the 
choice of estimation procedures.
Table 3.8
Victoria; Rural Employment Estimates by Occupation 
Grade and Sex at Census 1871 to 1911 
(Number )
Grade of 
Occupation 1871 1 8 8 1 1 891 1 901 1 91 1
1 : Ma1e s
Employers (E) ] 2 6 , 167 3 7 , 5 8 6 t 1 2 , 7 1 6
1 9 ,4o4 30,551
Self-employed (0 ) ] [ 2 9 , 2 7 0 24,141 1 6 , 9 9 2
Unpaid assistants
(A) 1 0 , 3 2 6 1 8 , 8 5 6 18,895 22,043 1 2 , 8 3 0
Wage/salary 
earners (w) 2 1 ,474 21 ,409 24,555 3 3 , 3 5 4 4 3 , 6 7 2
Other (NA) n.s. n.s. n.s. n.s. 2,100
II : Females
Employers (E)
(0 )
] 649 1 ,246
[ 668 1 ,648 3,246
Self-employed 1 t 1 , 7 1 8 2,695 1 , 5 4 2
Unpaid assistants
(A) 13,789 1 7 , 2 2 1 19,572 23,032 2 6 , 141
Wage/salary 
earners ( w ) 68 3,323 2,551 1 ,1 14 4 5 3
Other (NA) n . s . n .s . n .s . n.s. 53
I l l :  Total
Employers (E) ] 2 6 , 8 1 6 38,832 [13,384 21 , 0 5  2 33,797
Self- employed (0) ] [ 30,988 27,106 18,534
Unpaid assistants
(A) 24,115 3 6 , 0 7 7 38,467 4 5 , 0 7 5 3 8 , 9 7 1
Wage/salary 
earners ( w ) 21 ,542 24, 7 3 2 2 7 , 1 0 6 34,468 44,125
Other (NA) n.s. n .s . n.s. n .s . 2 , 1 5 3
Sources: See text.
Note; includes ’Miscellaneous rural workers’ , 
n .s . = not separately stated.
The shif t in the relative importance of paid and unpaid 
farm labour toward the end of the period in to ta l  employment 
results  from divergent trends in the male and female 
components. Whereas male ’helpers’ (a) decline in 
importance after 1891 while wage earners (w) increase their 
share of to tal  male employment, the reverse occurs with the 
female portion of the workforce. Since the former is  
numerically the stronger, the male pattern dominates the 
to ta l .  To account fully  for these trends toward greater 
use on farms of paid male and unpaid female labour in the 
la te  nineteenth century is  beyond the scope of the present 
exercise, requiring a keen appreciation of the economic and
Tab1e 3*9
Victoria: Composition of Rural Employment by Occupation
Grade and Sex at C ensuses 1 8 7 1 to 1 9 1 1 :(per c ent )
Grade of Occupation 1 871 1881 1 891 1 901 1911I : Ma1e s
(E) + (0) 45.1 48.3 49.1 44.0 44.8
(A) 1 7 . 8 24.2 2 2 . 1 2 2 . 3 1 2 . 1(w) 37.0 27-5 28.7 ,33.7 41 .1(NA) n.. s . n . s . n . s . n . s . 2 . 0
II : Females
(E) + (0 ) 4.5 5.7 9.7 1 6 . 0 1 5 . 2(A) 95.1 79.0 7 9*9 80.1 - 8 3 . 2(w) 0.5 1 5 . 2 1 0.4 3.9 1 .4(NA) n . s . n . s. n . s. n . s . 0 . 2
Ill: Total
(E) + (0) 37.0 39.0 40.4 37.7 38.0
A) 33.3 36.2 35.0 35.3 28.3(w) 29-7 24.8 24.7 27.0 32.1(n a ) n . s. n . s . n . s . n . s . 1 .6
Source: Table 3*8
Note: Totals may not equal 100.0 due to rounding.
institutional forces operating on the demand and supply for 
different categories of rural labour.
3.4 Estimates of Labour Input
For some purposes, the series for employment and 
unemployment derived in previous sections may be an adequate 
measure of labour supply. This would be true, if for 
example, we were interested simply in estimating workforce 
participation ratios, the proportion of the workforce 
unemployed, the ratio of employers to employees, or the 
proportions of males and females. These characteristics of 
the workforce are of interest in that they reflect aspects 
of the rural economy relevant to any study of its history 
and development. However, as a measure of labour input 
(or proxy for the flow of labour services), the total number 
employed series (unadjusted) is quite unsatisfactory. Its 
use would imply that all workers, whether male or female, 
young or old, full-time or part-time, permanent or temporary, 
have equal weight. If an estimate of the ’quantity’ of
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labour is  required, consideration should be given both to 
alternative measures of components of the workforce, and to 
different methods for their aggregation.
A major controversy has occurred in recent years about
the appropriate measurement of factor services for use in
1
productivity analysis. So far as labour input is
concerned, our view is  that the effect of any adjustment to 
employment figures on the resultant measure of labour input 
be estimated s ta t i s t ic a l ly .  The point at which an 
allowance for a change in the quality of labour services 
should be regarded rather as a change in productivity may 
always be subject to dispute. The uncertainty on this 
issue should not deter, but rather encourage, studies of the 
sensitivity  of input series (and therefore of productivity 
estimates) to adjustments for 'quality change'.
Numerous adjustments could in principle be made to 
employment figures in the derivation of a labour input series 
intended to approximate a flow of labour services. Diff­
ering relative weights given various age and sex categories 
would allow for changes in the age and sex composition of 
those employed. Conversion of numbers of persons employed 
at a point in time (as a proxy for a measure of man-years) 
to estimated to tal  man-hours would take account of changes 
in the length of the working week, of overtime or short- 
time, of part-time or temporary employment, and in changes 
between years in any of these characteris tics . Changes in 
the proportions of those employed in various occupational 
grades should be allowed for even after a conversion to man­
hours, if such grades reflec t  differing levels of sk il ls  
(reflected, in turn, in earnings d iffe ren t ia ls ) .  Changes in 
the general level of sk i l l s  or education (relative differences 
ranaining the same) through time is a separate influence 
which might reasonably be allowed for. Finally, there may 
be other characteris tics  of the labour force which could 
effect i t s  contribution to output: the general level of 
health, some measure of effort and the average level of
See in particular Denison [1961] and the reply by Tolley 
[1 9 6 1 ]; also Jorgenson and Griliches [ 19^7] and the critique 
of their position by Denison [19691«
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experience (as d is tinct  from skill)» We shall consider 
in turn the adjustments we have been able to make to the 
estimates of rural employment for each of these sources 
of variation in the quality of the workforce.
Allowances for Age and Sex Composition: Under conditions 
of perfect competition in both factor and product markets, 
and assuming homogeneity of the workforce in a l l  respects 
except age and sex, each worker will be paid according to his 
physical productivity, and wage rates will vary accordingly. 
Even i f  such conditions were approximated in the rural 
sector of Victoria during the late nineteenth century, wage 
rate data by age and sex for various occupational categories 
do not exist. More indirect methods must therefore be 
found for adjusting the employment figures for any d i f f ­
erences in physical productivity in farm work of men and 
women, and of those in the working and non-working age groups.
Where wage rates have been available, they have been 
used by other estimators of labour input to adjust for the 
age and sex composition of employment in bringing the
1
aggregate figures to full-time adult male equivalent. The 
existence of earnings d ifferen t ia ls  between the sexes and 
workers of different ages is almost certainly due to many 
inst i tu tional  factors as well as to any differences in 
physical productivity. Perhaps surprisingly, these d if fe r ­
entials appear at least for very broad categories of workers 
to be fair ly  stable intertemporally. Australian figures for
several sectors since 19^ +0 [Keating 19673-] show that women 
tend to earn about 5 0  to 6 0  per cent of their male counterpart. 
For their estimates of to ta l  labour input in Australia since 
1891 > Butlin and Dowie [1969:155] give adult females the 
weight of two-thirds of an adult male. Considering the 
physical severity of much outdoor farm work, we consider that 
for the rural sector at least the lower equivalence ratio  
of one-half might be more appropriate.
For persons employed but in the non-working age group, 
we follow Butlin and Dowie [1969] in assigning them the 
weight of one-half a working age male. We also prefer to
See, for example, Long [1958] 5 Denison [1962:81]; and 
Keating [ 1 9 6 7 a :7 1 -6 ] .
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allow for the likely existence of differences in the physical 
productivity of non-working age males and females, and thus 
give the la t te r  a weighting of one-half their own working 
age equivalent, whi^h is  2 5  per cent that of an adult male.
Man-hours and Man-years: Our employment figures
incorporate full-time or permanent farm workers as well as 
part-time and temporary members of the workforce, who were 
either employed at the time of the census in some rural 
activity  or so described themselves because i t  was their 
normal form of occupation. In recent studies of labour 
supply and input, attempts are normally made to obtain data 
of the to ta l  number of hours worked per year (or of changes 
in the number of working weeks or average hours worked per 
week). Such information, i f  readily available, would 
enable the rural employment series to be adjusted automatically 
for the contribution of part-time and temporary workers.
For nineteenth century agriculture, there is no evidence 
available to enable us to estimate to tal  man-hours worked, 
and hence we are limited to an attempt to derive a standard­
ised man-year.
The omission of any adjustment for possible changes in 
the number of hours worked per year for each member of the 
full-time rural workforce may not be serious. In the 
f i r s t  place, our labour input measure is  designed to estimate 
changes in labour (and to ta l- f a c to r ) productivity. But i f  
productivity per hour is i t s e l f  affected by changes in the 
number of hours worked per week, the number of man-hours 
cannot be regarded as any more appropriate on input measure 
for productivity estimation than man-years. The former then 
represents a labour input measure incorporating a quality 
change, just as the la t te r  may be cr i t ic ised  for concealing
'j
changes in hours (or weeks) worked per week (per year). 
Secondly, i t  may be argued that fewer changes have occurred 
over the past century in either the average hours worked per 
week or the average number of weeks worked per year by 
people engaged in farming than those in many other 
industries. Kendrick [196 1 :35 3] found that for United States
See the exchange between Denison [1961 :350~7] > and Tolley 
[1961 : 3 7 ^  3 °n these questions.
agriculture 'over the entire period 1910-1957» only a mild 
reduction in average hours worked was recorded, and this 
came after World War II'. He attributes this stability to 
such factors as the rise in total farm employment of those 
engaged in livestock farming (high average hours) relative 
to grain production (lower average hours), and the fact that 
mechanisation has not reduced the incentive (and in critical 
periods of the year, necessity) to work long hours.
The inability to make any empirically-based adjustments 
to our measure of labour input in order to allow for any 
changes over time in the number of weeks worked per year, 
or in the number of hours worked per week, for either 
permanent or temporary farm workers, may not represent a 
serious omission in our estimates. It is possible, however, 
to make allowance for the fact that the temporary or part- 
time farm employee may have worked for less than a full year.
Part-time and Temporary (non-family) Workers: With
temporary (non-family) farm labour, we concluded previously 
that most seasonal workers in fact spent most or all of the 
year engaged in some branch of rural activity, and at the 
time of the census may have described themselves as working 
on own account (if they spent most of the year on some land 
they owned or rented) or working for wages, and as a farmer 
or labourer or one of the many miscellaneous categories of 
rural occupations that were enumerated. From the point of 
view of the rural sector as a whole (and particularly if we 
include the miscellaneous rural, categories) these workers 
should be given full-time status. The only exception would 
be seasonal workers who came from Melbourne or nearby towns 
and who were listed elsewhere in the census under their 
normal occupation. We believe this component of the 
seasonal-cum-migratory rural workforce was not significant 
(as discussed above) and any downward bias in our labour 
input estimates arising from their omission would thus be 
small.
Family Labour; Members of farmers' families 'assisting' 
on the farm pose the single greatest difficulty in converting 
the census employment figures to a measure of labour input. 
They formed a sizeable proportion of the workforce ranging
1 09 .
from 28 per cent in 1911 to 35 per cent in 1881 . Thus any 
major adjustment to bring their numbers to the equivalent of 
full-time working-age males is likely to have a considerable 
influence on the final measure of labour input we obtain.
And with these ’helpers', it is difficult to argue that they 
may all be regarded as working throughout the year in some 
sort of rural activity.
In the estimates of employment four categories of 
'helpers’ have been distinguished - male and female, each 
divided into working and non-working age groups. So far 
as working age male 'helpers’ are concerned, it seems 
reasonable to regard them as full-time equivalents. Several 
decades later, Victorian farmers’ sons accounted for 35 per 
cent of the permanent male workforce in the wheat growing 
areas, yet only 17 per cent of these received wages or were 
paid in some manner [Holt 19^-7:89] • With this category 
of helpers, their non-receipt of money wages and not any 
part-time contribution to the farm labour supply would most 
likely account for their inclusion under 'assisting' rather 
than 'wage and salary earners'. Even prior to the intro­
duction of the grades of occupation (in 1891 )? the occupation 
description of ’son, daughter, relative, etc. assisting on 
farm' would seem roughly comparable with the later class­
ification. Only evidence of widespread seasonal unemployment 
(or serious underemployment) in nineteenth century adult- 
male family labour would call into question the assumption 
that they were permanent full-time members of the rural 
workforce. Hence working male helpers have been given equal 
weight with full-time paid employees, and non-working age 
male helpers an equivalence ratio of 0 .5 .
Working age females described as ’assisting’ are 
unlikely to have done so on a full-time basis. We have 
previously distinguished between ’potential’ and ’actual' 
female helpers, and we now have to estimate the likely amount 
of on-farm work done by them during the year. Where the 
detailed descriptions of occupations in the censuses refer 
to female helpers, they give little indication of the type 
of work undertaken: most are described as ’female servant 
on farm - not otherwise described' or 'general station
1 1 0 .
servant*. The only specific occupations noted were those 
of milkmaid and dairymaid. Yet, as the Government Statist 
for South Australia wrote in connection with the female 
helpers figures collected in that colony at the 1861 census, 
’the great majority of farmers’ wives and daughters are..0 
ordinarily assisting in the lighter labours of the farm’ 
[S.A.P.P., No.5 , 1862:xii-xiii]. On average, it seems
reasonable to suggest that with the exception of short 
periods of peak demand for on-farm family labour, these 
'lighter labours’ would only occupy an hour or two each day. 
Hence female helpers have been given a working-age male 
equivalence ratio of 0.2, and the same weight to those in 
non-working age groups on the grounds that there may have 
been little difference in the tasks performed.
Sensitivity of Labour Input Estimates: The selection
of full-time working-age equivalents ratios for each of the 
twenty age by sex by occupation-grade components of rural 
employment permits the calculation of a measure which may 
represent some improvement over unadjusted employment figures 
as a proxy for total labour input. The three sets of 
equivalents ratios used are set out in Table 3 • 109 and the 
three labour input series derived from them in Table 3*11•
Alteration of the male equivalents ratios appears to 
affect the level or absolute size of our labour input measure 
to only a limited extent, and have virtually no effect at 
all on the trend in the series between census dates. In 
Table 3*11, series I is based on the ratios discussed earlier 
in connection with the conversion of each component of 
employment to male equivalents. Series II (as indicated by 
inspection of Table 3*10) adjusts these ratios upward, and 
series III downward, so that they may be regarded as upper 
and lower limits to the range of input estimates which might 
be obtained from varying the equivalents ratios. The 
variation at each of the census dates between the thro- 
estimates ranges from +3 • 9 per cent in 1911 to +ß . 0 per cent 
in 1881 . We regard this result as indicating a fair degree 
of insensitivity of our labour input estimates to 
reasonably wide variations in the equivalents ratios used.
T ab 1 e 3*10
Male Equivalence Ratios used in 
Rural Labour Input Estimation
Rural Labour Input, Series I
1.0 = E ' , 0 '  , A » , W * , N A 'w w w w w
0.3 = E 'nw , 0* , n w ’ A * , ¥' , N A ' , E" ,n w 7 nw nw w W ” , w N A ”nw
0.2 3 = E" nw 0 ”nw W" , N A ”nw nw
0.2 = A ” , w A ”nw
Rural Labour Input, Series II
1 .0 = E» ,w 0» , Aw * , ¥ 1 , N A 1w w w
0 .6 7 = E *nw , 0 « , n w ’ A* , W» , NA» 8 0 ” ,n w 7 n w 7 nw w W ” , w N A ”w
0 . 3 3 = A ” , w E ” , nw 0 ” , W ” , N A ”nw nw nw
0 .23 = A" nw
Rural Labour Input, Series III
1 .0 = E ' ,w 0« , ¥ w '» , N A »w w
0 .6 7 = A ’w
0 . 3 3 = E »nw , 0» , nw A ’ , W f , NA' , E ” 9nw nw nw w 0 ” , w W" , N A ” w w
0.2 = E ”nw , 0 » ,nw W ” , N A ” nw nw
0.1 3 = A" ,w A ”nw
Source: See text.
Notes: Grades of occupation are denoted by capital letters.
E = employer. 0 = working on own account but not 
employing labour. ¥ = working for wages or salary. 
A = assisting but unpaid. NA = grade not 
applicable.
Ages are denoted by subscripts: w = working age
(15-64)
nw = non-working age
Sex is denoted by superscripts: single prime = male,
double prime = female.
1 1 2 .
Table 3*11
Victoria: Rural Labour Input Estimates
in Census Years, 0-pr—c-00 1 91 1
1 871 1 881 1891 1 901 1 91 1
Input Series A: Working age full-time male equivalents
I 5 8 , 1 7 5 79,582 87,420 1 0 1 , 3 5 2 108,264
II 6 1 , 0 3 9 83,829 92,133 1 0 6 ,6 96 112,303
III 53,323 71,081 7 8 , 6 1 9 91 ,175 1 0 0 , 3 3 1
B : Index numbers: 1871 = 1 00
I 1 00 cO 136.8 150.3 1 7 4 . 2 186.1
II 100.0 137.3 150.9 1 7 4 . 8 184.3
III 100.0 1 3 3 . 3 1 47.4 1 7 1 . 0 1 8 8 . 6
Source: 
Note ;
See
Male
text.
equivalence ratios used in each input series
described in Table 3.10.
Finally, the similarities and differences between the
aggregate employment (Table 3*3) and labour input (Table 3*11)
estimates should be noted. First, the full-time equivalent
of total rural employment was about 80 per cent throughout
the period, but showed a slight but steady decline with each 
1census. This indicates that, on balance, a slight
increase occurred in the importance within the farm labour 
force of groups which we have assigned less than full-time 
working-age male equivalence,.
Secondly, the rate of growth of labour input was 
slightly lower than that of total rural employment - 1 . 3 6  
per cent per year over the period as a whole compared to 
1.62 per cent. The same result held also for each ten year 
intercensal period, as indicated by the following annual 
rates of increase.
1 8 7 1 / 1 8 8 1 1 8 8 1 / 1 8 9 1 1 8 9 1 / 1 9 0 1 1 9 0 1 / 1 9 1 1
Employment 3.24 0,99 1.31 0.74
Labour Input 3*18 0.94 1.49 0.66
The ratios for the five censuses ( 1 8 7 1 to 1911) were 80.3, 
79«9, 79*5» 79*4 and 78.7 per cent respectively.
1 13 .
I t  would appear, therefore, that the estimation of a 
measure of rural labour, thought to represent an improvement 
over aggregate employment figures, has only slightly  altered 
the growth rate of this particular input.
A p p e n d i x
Farm Hands Employed 18 6 7 - 8  to 1880-1 and 19Q3-4 to 1913-4
The figures for the f i r s t  subperiod are presented in
Table 3.12 as they appear in the Victorian S tat is t ica l
Registers with one al teration . The number of hands on
pastoral stations in 1 8 7 0 - 1  in the published sources are
those for the previous year, no new returns for 1 8 7 0 - 1
having been collected ’in consequence of the taking of the
census'. Our estimates for th is  year are based on a linear
interpolation between the preceding and subsequent years,
causing a slight downward revision compared with the
published figures for 1870-1. The figures for the second
subperiod are presented unadjusted in Table 3*13 • These
figures were collected annually and at the same time as
the s ta t is t i c s  of rural prodction. Thus the hands or
persons employed will re la te  to a l l  holdings greater than one
acre in size. But the precise coverage of the series is
not made clear. The figures for the ear lier  subperiod are
simply stated to include the proprietor or manager of the
property, but no indication is given as to the treatment of
temporary or family labour. The description accompanying
the second series (1904-14) is  somewhat more detailed:
The number of hands ordinarily employed on any 
holding includes the occupier or manager, and 
those members of his family who actually work 
on i t ;  but persons absent from their  farms for 
the greater portion of the year following 
other occupations, as well as temporary hands - 
engaged [in] harvesting, etc. - are not included, 
neither are domestic servants or cooks.
The high ratio  of females to males suggests, however, that at 
least ou far as the former were concerned, members of the 
family - who possibly only assisted with menial chores or 
at times of considerable farm activity  - must have been 
included in the count. Residence rather than the amount of
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work done on the farm during the year may, at least for 
females, have been the criterion of inclusion.
A survey of temporary farm workers was conducted with 
the annual survey of ’persons ordinarily employed' in 1 9 0 5 » 
but apparently was never repeated. The only reference to 
the results  of this survey is the following:
I t  i s  d iff icu l t  to arrive at an estimate of the 
extent of the temporary labour employed upon the 
farms and pastoral holdings, and th is  year the 
collectors were asked to supply some information 
on the subject. From th is  and particulars 
available from other sources, i t  is believed that 
this  labour for 1 9 0 5  may be set down as approx­
imately equal to about 23,000 men employed 
continuously throughout the year .1
Unfortunately, we do not know how th is  estimate of full-time 
male equivalents for temporary rural workers was arrived at, 
whether females were included, i f  a clear distinction was 
retained between, members of the family assis ting  part-time 
and those seasonally employed on wages, or whether care was 
taken to avoid double counting migratory labour. On the 
assumption that the figure of 23,000 was derived with some 
care for problems such as these, i t  represents a significant 
addition to the 'ordinarily employed' figures for that year - 
an increase of 25*4 per cent on male employment (assuming 
temporary females were not covered in the special survey) 
or 16.2 per cent of the to ta l  number employed.
In both of the subperiods, some breakdown of the 
aggregate figures is  provided. For the 1868-81 period, a 
distinction is  drawn between 's ta t ions '  and 'holdings 
unconnected with s t a t io n s ' . This is not based on the 
principal type of act iv ity  on the farm, but rela tes to the 
legal basis of ownership or lease. Undoubtedly the two 
series roughly ref lec t  numbers employed on purely sheep­
raising properties and on grain or grain and livestock 
properties; but no close correspondence with type of farming 
ac t iv ity  can be assumed. For the la ter  period (l904-1l), 
the division of the to ta l  was made according to the main 
activity  of the farm-cultivation, dairying,and livestock -
1
Victoria Year-Book, 1905» p.480.
so that a closer relationship with type of farm might be 
expected. However, mixed farming is generally regarded 
as being fairly common by the first decade of the 
twentieth century, and any attempt to subdivide rural 
employment - especially between grain and livestock 
production - can only be regarded as approximate.
CHAPTER 4 1 1 9 .
RURAL CAPITAL
4.1 Capital in Rural Economic Development
In recent years economists' views concerning the 
role of capital in economic growth have undergone sub­
stantial modification. In part this has resulted from 
developments in modern growth theory. The earlier 
capital accumulation models posited a close connection 
between the investment ratio and the rate of growth of 
output. In subsequent contributions highly unreaslistic 
and restrictive assumptions - such as those relating to 
the homogeneity of capital and the constancy of technology 
- were relaxed. Less emphasis was given to the quantity 
of capital and more to other characteristics, in particular 
its age structure and its malleability. And the links 
between investment and technical change have been made 
explicit through, for instance, the embodied/disembodied 
distinction and in the examination of neutrality or factor 
bias .
The shift in emphasis from capital to technology in 
the theoretical literature has, naturally, been paralleled 
in empirical research. Doubt has been cast on the direct 
and dominant role once accorded capital formation in 
past economic development. The nexus between the 
investment ratio and growth rate appears tenuous."' And 
econometric studies of the role of technical change in 
explaining measured increases in productivity - dating 
from that by Solow [ 1957 ] ~ similarly suggest that the 
contribution of capital may previously have been exaggerated.
Sommers and Suits [ 1971] . On studies of the relation 
between the rate of investment and that of output see 
Morgan [1969], who concludes: 'The implication of this
paper is that the traditional model of economic growth, 
in which non-human material capital formation is taken 
as the central issue, with qualification entered for 
other influences, is unsatisfactory' (403). Both of 
these contain references to other empirical studies of 
the relation between investment and economic growth.
1 20
However, the relative importance of technical change 
and increased capital intensity to increases in output 
per man is disputed. In particular the measurement of 
labour and capital inputs raises the difficulty of whether 
certain 'quality changes' should be incorporated into an 
adjusted input measure, or permitted to accrue to an 
essentially residual measure of technological change.^
Studies of twentieth century rural development in 
Australia reflect this changing emphasis. For the period 
since 1920 Gutman [1955] claimed to have established a 
close association between changes in rural value added and 
farm investment. In partitioning increases in rural labour 
productivity over the same period between increased capital 
per farm worker and shifts in the production function, 
however, Herr [1964:101, 1966:266] found approximately
equal contributions for 1930-59 as a whole; but in sub­
period analysis, that the latter dominated with the 
exception of the period of high farm investment, 1947"
For the latter half of the nineteenth century, 
Professor Butlin's major study [1964], although firmly 
based on the belief that 'the process which appears 
central' to economic growth is 'the creation of physical 
assets' [ibid. :xiii] , in fact displayed a much broader 
view of the role of investment in Australian economic 
growth. With respect to the rural industries, he wrote: 
'Pastoral capital formation, with its accompanying: changes 
in technique, was the central factor in the growth of rural 
productivity, affecting flock-carrying capacity, fleece
Compare Jorgenson and Griliches [ 1967] and Denison [ 1969] 
For an application to rural productivity measurement - 
the U.S., 1940 to 1960 - see Griliches [1963] .
2 These - and some other - estimates of twentieth century 
rural productivity in Australia are critically reviewed by 
Powell [1969:28-30], who draws attention to the dubious 
quality of both the labour and capital input indexes which 
have been used.
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yields and labour productivity.' [ibid.*57, emphasis 
added.] The explicit reference to the embodied nature of 
many of the technical changes occuring on farms during the 
period appears to have been overlooked by those who would 
place greater emphasis on the importance of technological 
change. One of these is Professor McCarty:
N.G. Butlin, starting from Coghlan's work, has 
studied in detail the demand for capital by the 
leading capital-using industries - the pastoral, 
residential and railway industries - and from 
this has generalised that the rate of investment 
was the main determinant of growth. ...[But]in 
the wool industry if not in railways and 
residential construction innovations may have 
been more important than the amount of investment, 
and this was certainly the case in other 
industries such as agriculture and mining which 
had large shares of gross product but small 
capital requirements. Wheat growing expanded 
rapidly using mechanical innovations that 
permitted efficient exploitation of the dry 
grasslands, and investment was small. [1964:22]
Such criticism, however, exaggerates the separability,
either conceptually or statistically, of investment and
technology as sources of either growth or improved
productivity unless it can be shown that no compositional
changes occur in the stock of capital, or that technical
change is principally of the disembodied variety. Neither
of these conditions is even remotely approximated in the
2Australian rural sector of last century.
Although comparisons over such a long period must be
made with caution, it may be relevant to cite the belief
that, for recent decades at least, investment and changes
in production techniques on Australian farms have been
3closely associated, and that 'to stress the importance
See also Blainey [1964:129].
2 The lack of suitable rural workforce estimates prior to 
1910-11 prevents any attempt to subject some of the views 
expressed in this paragraph to careful empirical 
verification.3 Committee of Economic Enquiry [1965:168].
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of farm investment as a determinant of output does not 
necessarily conflict with the view that technical progress 
is largely responsible for the growth in farm production' 
[Gruen 1 957 :1 00] .
The reasons for charting the growth of rural capital 
and describing its composition in this study are broader 
than its likely direct association with levels of farm 
output or efficiency. One characteristic of economic 
development noted both by agricultural economists and 
economic historians is the increasing interdependence of 
the rural and non-rural sectors arising from the sub­
stitution of purchased for on-farm inputs. And in 
Australia machines and implements were one of the principal 
farm inputs purchased from other industries throughout our 
period. Moreover, the use of more machinery capital may 
have been an important means of raising the profitability 
(and viability?) of the individual farmer's enterprise.
The importance of the 'creation of physical assets' 
to nineteenth century rural development is not, therefore, 
likely to be any less than previously considered. Recent 
research would suggest merely that investment plays a more 
complex role than may once have been believed. There 
remain strong reasons for complementing the measures of 
Victorian rural output and labour force with an estimate 
of the stock of capital on farms - its growth and changing 
composition. Ideally, this would take the form of 
separate estimation of annual investment expenditure by 
farmers on each major type of capital asset created, 
subsequently cumulated, depreciated and aggregated to 
provide a constant-price rural capital stock series by 
the perpetual inventory method. The principal asset types 
included and separately distinguished might run to 
unimproved rural land in use, improvements to rural land 
(both 'permanent' and 'depreciating'), farm buildings and 
structures, tools, plant and machinery, draft animals, 
changes in the numbers of other livestock, and possibly 
changes in the level of other farm inventories.
A much less comprehensive and satisfactory measure 
of rural capital is compiled in the succeeding sections of 
this chapter. In part, this result is attributable to the 
limited quantity and extremely poor quality of the relevant 
information. Also, capital stock estimation probably 
involves more conceptual and practical difficulties than 
encountered in the derivation of any other economic series.
Within these constraints, together with that of 
available time, it was decided to make a special effort to 
obtain more satisfactory estimates of the machinery component 
of our measure of aggregate rural capital. It does not 
imply that machinery and implements were the dominant item 
in farm assets; nor is it to be interpreted as indicating 
any greater confidence in the estimates of the non­
machinery components. The decision stemmed directly from 
the emphasis in this thesis on the history of farm 
mechanisation.
4.2 Machinery and Implements
The mid-nineteenth century marked the end of a period 
in Australian farming in which only one farm activity - 
cultivation - was in any sense 'mechanised', and the 
beginning of a second period during which nearly all the 
major activities connected with crop production became 
mechanised to some degree, and during which machinery was 
first introduced into the pastoral and dairying industries.
By the outbreak of the first world war the one major farm 
function which did not involve the use of machinery was the 
provision of motive power. With the introduction of the 
light-weight farm tractor during the 1920s a third phase 
of rural mechanisation may, in this view, be distinguished. 
Subsequent innovatory activity related more to the improve­
ment of existing lines of machines and implements rather 
than, as hitherto, with their introduction to previously 
non-mechanised farm activities.
Some indication of the expansion in machinery types 
and numbers in Victoria between 1870-71 and 1910“11 is 
given by the numbers in use on farms recorded at the time 
of the annual census of rural activity and reproduced in 
Table 4.1. At the beginning of the 1870s, the mechanisa­
tion of harvest and post-harvest operations on Victorian 
farms had commenced with the introduction of reaping
-jmachines and strippers. The small number of drills (and 
sowing machines) in use reflects the fact that seed was 
sown broadcast by hand almost universally in the colony.
The more complete harvesting equipment (combining harvest 
and post-harvest operations in one machine) in the form of 
reaper-binders and harvesters had not been invented. And 
the same was true of the three principal machines 
subsequently introduced into wool and dairy production - 
shearing machines, cream separators and milking machines.
By 1910-11 the stock of machines in use had expanded greatly, 
although different lines of equipment show varying rates 
of growth depending on the numbers in use at the beginning 
of the period or on the subsequent introduction of improved 
substitute machines.
We are not concerned in this chapter with the further 
description or analysis of changes in the composition of 
machinery capital on Victorian farms between 1870 and 
1910, We return to a discussion of innovation and diffusion 
of specific machine types in Chapters 6 and 7. At present 
our concern is solely with the valuation and aggregation of 
the many types of farm equipment for the purpose of 
estimating the growth in this component of the stock of 
rural capital.
The extent to which specific farm operations (such as 
harvesting) were performed by manual or mechanised methods 
at the beginning and end of the period studied is 
considered in Chapter 6.
Table 4.1.
Victoria: Selected Farm Machines and Imnlement s
in Use bv Tvne: 1870-71. 1890-91. 1910-11
(number)
1 8 7 0 - 7 1 1890-91 1 9 1 0 -11
Tillage:
Ploughs 2 5 , 2 6 7 50,140 7 2 , 3 9 6
Harrows 2 1 , 1 5 8 35,171 49,092
Scarifiers/cultivators 523 1 2 , 2 2 2 24,837
Planting:
Dri11s, etc. 35 1,999 1 8 , 5 6 8
Harvesting:
Mowing machines 7 8 6 1,578 n.s.
Reaping machines 4 , 3 6 3 8 , 4 3 7 n.s.
Strippers 4 3 3 9 , 2 7 1 8,988
Reaper-binders * 6,860 21 ,739
Harvesters * 147 10,727
Winnowing machines 2,059 9,385 7,182
Threshing machines 1 , 0 3 6 615 453
Chaf f cutters 8 , 0 5 1 17,693 2 2 , 5 2 1
Pastoral:
Wool presses 7 4 9 1,033 3,573
Shearing machines * n.s. 3,183
Dairying:
Cream separators * 238 27,307
Milking machine plants * * 538
0 ther:
Steam engines 329 667 2 , 7 0 1
Oil engines n.s. n.s. 2.918
Source: Victorian Statistical Registers.
Notes: Figures refer to February/March of the stated
years; n.s. indicates machine known or thought 
to be in use, but numbers not collected.
* indicates machine not invented or introduced.
In the Victorian Statistical Registers two statistical 
series were published during the 1870-1910 period on which 
estimates of rural capital in machinery and implements 
might be based. From 1870-71 to 1891-92 and again from 
1904-05 to 1 9 1 0 - 1 1  the numbers of machines in use on farms 
were recorded annually by the collectors of rural 
statistics. A selection of these figures appears above in 
Table 4.1. And from the beginning of the period until
1897-98 estimates of the aggregate value of the stock of 
machinery in use were also collected and published.
Although we have made extensive use of both these 
series in estimating machinery capital, they contain a 
number of weaknesses which it is important to make 
explicit at the outset.
The numbers series is described throughout the 
period as 'number and description of agricultural implements 
and machines in operation upon farm holdings during the 
year ended 31 March'.  ^ The value series are similarly 
described: 'the approximate value of the agricultural
machinery and implements upon farms during the year...' 
Naturally there is some difficulty in establishing 
precisely what was included or excluded. First, it may be 
noted that more than 'agricultural' - in the narrower 
sense of the word - machines and implements were counted: 
figures relating to steam engines, waggons and wool presses 
and dating from 1865-66 and cream separators from 1886-87 
show that the coverage included pastoral, dairying and 
general purpose farm machinery. The value series relates 
to the total value of all farm machinery, its coverage 
presumably being at least as wide as the number series.
The latter distinguished over 30 types of machines or 
implements from the early 1870s, ranging from the more 
obvious and important to such 'implements' as carts, wind­
mills and wine presses. After 1904-05 the categories 
distinguished numbered only about a dozen.
Prior to 1878-79 a distinction was made in the 
statistics between machines and implements on 'farms' and 
those on 'stations'. The distinction was, apparently, of 
a legal nature and did not necessarily relate to the type 
of activity pursued, although it appears that the latter 
may have been primarily pastoral. A farm was 'a holding 
of which no portion is subject to a squatting licence.
1 tears ending 1 March after 1882-83.
Farms consist of alienated land only. Stations consist 
of crown lands only or of crown and alienated lands 
occupied in the same holding'.^ The figures relating to 
stations were not separately listed from 1878-79 onwards, 
the table heading changing to 'Farms and Stations'. 
However, in 1881-82 the description changes again to 'Farm 
Holdings' and a sharp drop (of 10.2 per cent) is recorded 
in the total value of machinery in use. This is more 
severe (percentage-wise) than the falls recorded during 
the depressed years of the early 1890s. Furthermore, when 
reference is made to the number series, there is some 
evidence of falls in a few lines of agricultural equip­
ment, but a very pronounced break in those series more 
closely associated with pastoral activities - wool presses 
(-3^.2 per cent), waggons (-25.8 per cent), and steam 
engines (-46.3 per cent). It was some years before the 
numbers of these implements regained their 1880-81 level -
after 1891-92 for wool presses, and 1887-88 and 1891-92
2for waggons and steam engines respectively.
Consistency of coverage was also impaired by changes 
in the schedule on which the data was collected, mention 
of which was repeatedly made in the Statistical Registers; 
'By an alteration at various times in the form of the 
schedule used in collecting the returns, special attention 
has been drawn to several kinds of implements; hence the
Statistical Register of Victoria. 1875, p.248.
2 The possibility that some pastoral properties were 
omitted in the collections after 1880-81 is heightened when 
reference is made to the regional estimates described later 
in the thesis (see Chapter 6 ). These indicate that the 
10.2 per cent fall in the value series between 1880-81 and 
1881-82 was quite unevenly spread throughout Victoria and, 
further, that the districts experiencing the greatest may 
have been the more important pastoral areas. For example, 
the Western District as a whole showed a decline between 
these two years of 22.1 per cent in the value series, the 
highest decline of any of the eight districts.
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sudden increases which occasionally appear. ' Also, when 
new types of machines were introduced, they initially 
tended to be included with existing lines; for example, 
reapers and binders were not distinguished from reaping 
machines prior to 1883-84.
Most important is the uncertainty surrounding the 
valuation basis and procedures. The basis is assumed by 
Butlin [1962:290] to be undepreciated historical cost. But 
neither this nor any other method is explicitly stated in 
publications of the period.^ Whether the valuation was made 
by the farmer himself (with or without instructions as to 
how the estimate was to be obtained) or by the local 
government officials collecting the statistics is also 
uncertain. It is worth quoting Giblin's [1927] remarks on 
difficulties he encountered in obtaining sensible estimates 
of agricultural machinery per worker in the 1920s.
The values of farm machinery are supplied by 
the farmer, and no one quite knows what he means 
by them. Probably in most cases he gives machines 
their original cost price as long as they are in 
good order; some farmers would make^a varying 
allowance for depreciation. [153“4]
Inconsistencies and uncertainty in valuation are almost
certain to have been present in Victorian collections several
decades earlier.
Uncertainties about coverage and the valuation 
procedures under lying the published estimates of the 
'approximate value' of all farm machinery are increased by 
inspection of the fluctuation in the series in some 
years (Table 4.2). If the basis of valuation was strictly 
undepreciated original cost and the coverage consistent 
over time, falls in the aggregate stock measure could result
It may be noted that (stated) methods of valuing farm 
machinery in the other colonies during the nineteenth 
century were not all on this basis. In South Australia they 
were based on depreciated original cost; in Western 
Australia they were described as 'estimated present value'.
2 His conclusion is that 'a better guide, though subject 
to considerable correction, would be the numbers of different 
machines in use in different years' [ibid.: 154] .
only from a situation in which scrappage (or scrappage 
plus temporary withdrawal from use) exceeded gross 
investment. This explanation of the falls observable in 
the series in 1871-72 and 1881-82 is unconvincing. It is 
far more likely that the collections in the preceding years 
- 1870-71 and 1880-81 - were more than usually comprehensive
as a result of being conducted with the decennial census 
of population. The regional bias in the fall already noted 
in 1881-82 and its association with possibly more remote 
pastoral stations, supports this interpretation.
One rough check on the intertemporal consistency of 
the valuation methods employed is possible by comparing 
the rates of growth in the aggregate value and number 
series between the 1870s and 1880s o The value of machinery 
in use rose by 62 per cent in the first decade (1870-71 
to 1880-81 ) but only 16 per cent in the second (l880-81 to 
1890-91 ). In all the major lines of equipment distinguished 
in the number series, a similar interdecadal decline occurred 
in rates of growth.^
But this correspondence between trends in the 
Statistical Register figures of numbers and values of 
machinery does not remove doubts concerning short-run 
variations in both series immediately following the census 
years of 1870-71 and 1880-81. In col. (4) of Table 4.2 
the published estimates have been adjusted upwards during 
the 1870s and early 1880s on the assumption that the census- 
year peaks were due to more comprehensive coverage. Annual 
rates of increase have been superimposed on the re-estimated 
trend, so that year-to-year changes have been preserved.
This revised estimate of the value of farm machinery 
in use between 1867“68 and 1897“98 cannot be considered as 
more than a very approximate indicator of either the 
aggregate value of rural machinery capital or its rate of
This comparable trend in the two sets of information on 
the stock of farm machinery in use does not eliminate the 
possibility of a tendency to progressive under-reportage in 
both. Choice of the census years for the comparisons 
should have minimised this possibility.
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growth, Uncertainties in valuation procedures and 
doubts as to changes in coverage remain. The alternative 
method of re-estimating this particular component of rural 
capital for this sub-period, using as a basis the numbers 
of machines, requires more comprehensive price information 
than, as explained in the next section, we have been able 
to locate, at least for years before 1891-92.
If the estimates of the value of farm machinery in use 
in Col.4 of Table 4.2 are accepted as the best available 
basis for estimating the machinery component of rural 
capital, three further steps are required in order to 
complete the series. On the basis of the published 
figures of the numbers of machines and implements in use, 
1904-05 to 1910-11, aggregate value estimates have to be 
compiled on a basis consistent with the earlier value 
figures. Second, the remaining six year gap (1898-99 to 
1903-04) must be interpolated. Finally, some attempt must 
be made, however crude and inadequate, to reduce the 
resultant annual estimates to a constant price basis.
The first and third of these steps depended on the 
availability of suitable information relating to the prices 
of various types of farm equipment and movements in these 
over the forty-year period. The next section is devoted, 
therefore, to a discussion of evidence collected relating 
to the prices of individual farm machines and implements 
and movements in them during the period.
4.3 Farm Machinery Prices
Detailed and continuous series of prices of farm 
equipment have been sought not only for the purpose of 
arriving at an estimate of the (deflated) stock of 
machinery capital - our immediate interest in this 
chapter. Machines and implements were an important element 
both in farm establishment costs and in the cost structure 
of established farmers. This applied particularly to those 
engaged in agriculture. But as the period progressed and 
the use of machinery spread into non-agricultural rural
activities, the importance of this measure of farm costs 
also increases.
Existing indexes of Australian farm machinery prices 
do not cover years prior to 1911. The index of farm 
machinery prices constructed by the Bureau of Agricultural 
Economics begins in 1946. Gutman [1955:2771 published an 
index covering the years 1921 to 1 948, but its derivation 
is unclearJ The large farm machinery firm of H.V. McKay - 
Massey Harris constructed an index of their own (manufactured 
but not imported) machines and implements from 1911 to 
1 948. There are no known price series relating to earlier 
years. Hence Professor Butlin, when deflating his 
estimates of Australian rural investment (including 
machinery), used an average of the wholesale price of 
fencing wire and the wages of general labourers [Butlin
1962:457] •
During the pre-World War I period, the Victorian
farmer's machinery was partly home produced and partly
imported, with a tendency for the share of the latter to
increase to the point where perhaps half the new farm
3machines and implements were of foreign origin. The 
statistics of overseas trade during the period are not 
sufficiently detailed, however, to permit the construction 
of an index of unit import values. For most of the nine­
teenth century all machines and implements were grouped 
together in the customs figures, and the unit of quantity 
measurement was, if stated, 'number of packages'. In the 
1900s, when more machine types were separately distinguished
The source of the index is given as the New South 
Wales Statistical Register.
2 A description of the McKay-Massey Harris and B.A.E. 
indexes is given by Bambrick f1970:1 25-9 I - 3 These comments are based on calculations of the import 
content of domestic machinery supplies to the Victorian 
rural sector, described in Chapter 9.
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the numbers imported were rarely published.
Some Victorian newspapers carried advertisements of 
the products of leading implement and machinery makers.
The weekly Australasian, for example, which had a consider­
able country readership, frequently contained details in 
specifications and drawings of currently available models 
and types of equipment from Melbourne manufacturers and 
importing firms. But prices were never, or only on very 
rare occasions, included in the advertisement.
It was therefore necessary to fall back on the business
records of the farm machinery firms in an effort to obtain
the required price information. Such sources, relating to
the operations of business firms anything up to a century
ago, are not plentiful. The surviving records of two
Melbourne implement and machinery makers were located whose
sales books, ledgers and order books contained prices of
equipment for various years after 1875~76.1 From around
the turn of the century, use was made of the published
annual price lists of what we believe to be all the principal
2machinery firms selling farm equipment in Victoria.
Prior to 1891-92, the only prices obtained were from 
the records of Hugh Lennon and Company, and related to the 
five years 1875-76 to 1877-78, 1881-82 and 1882-83.
Initially Lennon (whose business dates from the early 
seventies) was principally a plough maker, although he 
subsequently diversified into other cultivation equipment
The two firms were Hugh Lennon and Company and Mitchell 
and Company. The business records of the former are 
deposited in the Melbourne University Archives, and of the 
latter in the Australian National University Archives»
2 A large collection of these price lists are held by the 
Melbourne University Archives» They include lists from the 
following firms: T. Robinson and Company, Mitchell and 
Company, Percy Jennings and Company, International Harvester 
Company (incorporating the McCormick and Deering Divisions), 
Massey-Harris, and H.V. McKay. Additional price lists 
of McKay machinery were obtained from Massey-Ferguson 
(Australia) Limited in Melbourne.
1 3 4 .
and, to a lesser extent, harvesting machinery - either 
own-produced or imported models for which the firm acted 
as Victorian agent [Parsons 1970:Chap,7 I - The range 
of machines and implements for which price information 
was available was therefore limited: single, double,
and treble furrow mouldboard ploughs; drag harrows in 
three or four sections; horse hoes; hay rakes; 
cultivators; mowing machines; reaping machines; strippers; 
and winnowing machines.
From 1891”92 the business records of Mitchell and 
Company provide a second source of price information, and 
machine types added included four-furrow mouldboard 
ploughs, disc harrows, wool presses and horse-works. The 
earliest of the surviving published price lists (also 
Mitchell's) related to 1894-95» Although neither the 
Mitchell business records after 1898-99 nor the Lennon 
records after 1899”1900 yielded useful information the 
range of companies included in the available price lists 
widened considerably from 1901-02. Thereafter, fifty- 
odd types of machines and implements were distinguished 
and their prices recorded.
A selection of these prices is shown in Tables 4,3 
and 4.4 The prices quoted are the average (mean) of all 
quotations recorded for each machine type each year.
Median prices were also computed, but showed little 
divergence from the average prices. In part this is 
because the number of quotations per machine per year 
was frequently quite small. Also, the subdivision of 
machinery types was sufficiently fine in most cases to 
prevent the range of quotations recorded being very wide.^
Some of the year-to-year fluctuation shown undoubtedly 
reflects sampling bias rather than price changes in
An exception was cream separators (Table 4.4). Between 
1905-06 and 1912-13 they ranged in price from £7*10.0 to 
£50, Unlike ploughs which could be subdivided by number of 
furrows, or harrows by number of sections, it appears that 
separators of quite varying sizes (possibly covering both 
domestic and commercial) have been included.
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identical machines or implements. Before the turn of the 
century, the principal reason for this will have been the 
small number of quotations obtained. Thereafter, a 
proliferation of models and competing brands of the same 
model at slightly different prices made it difficult to 
secure a representative sample of quotations for some 
lines. For example, the set mouldboard single furrow 
plough (Table 4.3) can readily be distinguished from 
multi-furrow, or disc or stump-jump single furrow ploughs. 
Yet a considerable range of prices and varieties remains 
to be averaged.^ In such cases prices for one model 
would be noted over a number of years.
From the turn of the century, the prices obtained from
the published price lists cover, it is thought, virtually
the entire range of machines and implements purchased by
farmers. In part, this comprehensiveness may be attributed
to the practice of the machinery firms of pursuing a
policy of full-line product diversification to meet their
2customers' entire machinery requirements. If this was 
not achieved through own manufacture, the local implement 
maker would take up the agency for an overseas - or inter­
state - machinery firm’s products to complement his own
3range of products. Similarly, the North American firms
For example, in 1909-10 T. Robinson and Company marketed 
6 types of single furrow set mouldboard plough, varying in 
price from £5 to £9.10.0, according to size, number of 
wheels, design of shares, etc.
2 The relevance of the full-line product diversification 
model to the historical growth of firms in the Australian 
farm machinery industry is discussed in my unpublished 
paper, 'Full-line Diversification and the Growth of the 
Firm : Mitchell and Company', presented to the Economic 
Hi story seminar at the Australian National University^ 1 968 
3 t~\For example, H.V. McKay, although the leading manufac­
turer of farm machinery in Australia by the end of the 
period, never produced their own reaper-binders, relying 
instead on an imported English-made machine to compete 
with the North American models of his competitors. Percy 
Jennings and Company, whose own products were limited 
principally to cultivation equipment, were agents for (in 
1906-07, for example) a South Australian stripper-harvester 
an English reaper-binder and mowing machine, an American 
hay rake and a Canadian grain and fertiliser disc drill.
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Table 4.3 Victoria: Farm Machines and Implements: 
Average Unit Prices, 1875-76 to 1912-13 
(£)
Years
ended
March
Mouldboard ploughs: set furrow Stripping
machines
Winnowing
machinesSinglefurrow
Two- 
furrow
Three-
furrow
Four-
furrow
1876 10.10. 0 24. 0. 0
1877 9.16. 8 24. 0. 0 31. 0. 0
1878 10.10. 0 24. 0. 0
1882 7.16. 8 21.15. 0 27.13. 4 60. 0. 0 20. 0. 0
1883 6.15. 0 20.10. 0 28. 0. 0 62.10. 0 21.13. 4
1892 9.11. 8 21.16. 8 29.10. 0 35. 0. 0
1893 8. 2.10 21. 0. 0 27. 6. 8 36.10. 0 50. 0. 0 26.10. 0
1894 8.10. 2 21. 2. 4 28.10. 0 40. 0. 0 52.10. 0 27.10. 0
1895 7.19. 5 21. 1. 8 27. 5. 8 30.15. 0 51. 6. 8 28. 2.11
1896 7. 5. 0 19. 7. 2 21.16.11 27. 6. 0 50. 0. 0 25.14. 0
1897 7.16. 8 18.10. 8 26.13. 4 29. 4. 2 58. 6. 8 26. 6. 8
1898 8.15. 0 20. 0. 0 23. 6. 3 29.15. 0 52.12. 0 26.16. 8
1899 6.17.11 19. 3. 6 25. 0. 0 26.13. 0 51.19. 8 26.14. 0
1900 8.13. 4 13. 2. 0 26. 6. 8 •26. 8. 0 50.12. 6 25.12. 6
1901
1902 7. 9.10 10.19. 10 16. 5. 2 52.10. 0 22.14. 5
1903 5. 7. 2 10. 3. 5 17.13. 7 17. 0. 0 50. 0. 0 22.14. 5
1904 4.17.10 12. 9. 4 16.14. 5 19.12. 1
1905 2.17. 9 12. 6. 0 17.18. 5 19.12. 6
1906 3.13. 2 12. 1. 7 18. 4. 8 27. 8.10 24. 5. 0
1907 3.18. 4 11.17. 3 16. 5. 1 20.10. 0
1908 3. 5. 0 11. 6. 8 18.15. 0 22.15. 0
1909 3.16. 8 10.10. 0 18.10. 0 22.15. 0
1910 3.11. 6 11.13. 4 17. 3. 0 20. 7. 4 46. 5.11 21. 6. 1
1911 4. 6. 3 12.18. 3 22.12. 6 26. 3. 9
1912 3.10. 7 10. 9. 0 16. 5. 0 19. 0. 0 52. 0. 0 27.15. 9
1913 2.18.11 9.18. 0 17. 5. 0 20. 0. 0
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Table 4.3 (continued)
Years
ended
March
Horse
hoes
Disc
harrows
Harrows Mowing
machines
Reaping
machinesThreesection
Four
section
1876 5. 5. 0 7. 0. 0 8. 5. 0 28. 0. 0 35. 2. 6
1877 5.10. 0 7. 0. 0 8.10. 0 28. 0. 0 35. 0. 0
1878 5.10. 0 7. 0. 0 8. 0. 0 28. 0. 0 34. 5. 0
L882 6. 3. 4 6.10. 0 8. 0. 0 34. 0. 0
1883 6.10. 0 6.10. 0 8. 0. 0 35.10. 0
1892 5. 7. 9 7. 3. 4 8.10. 0
1893 7. 0. 0 14.12. 6 8. 6. 8 9. 5.10
1894 5. 7. 6 14.10. 0 7. 3. 4 10.10. 0
1895 5.14. 0 6.14. 5 8. 5. 0
1896 6.12. 6
1897 4.15. 0 7.10. 0 9.10. 0
1898 4. 0. 0 6.17. 6 10. 2. 0 28.10. 0
1899 5. 0. 0 6. 0. 0 8.16. 8
1900 6.15. 0
1901
1902 18. 0. 0 28.10. 0
1903 10.14. 3 4. 0. 6 5. 4. 6 17.12. 6 25. 0. 0
1904 12. 8. 2 5.11. 9 6. 4. 2 18. 9. 2 24.10. 0
1905 12. 9. 2 5. 4. 3 5.12. 4 18. 6. 1 24. 5. 0
1906 12.10. 6 4.19. 5 6. 2. 0 18. 2. 6 24.10. 0
1907 12. 7. 8 4. 9. 8 5.19. 6 17. 6. 4 25. 0. 0
1908 12. 4. 2 5. 4. 3 6.18. 0 17. 6. 0 25. 0. 0
1909 12.16.10 5. 5. 0 6.17. 6 18. 1. 0 25. 2. 6
1910 2. 5. 0 16. 1. 3 5. 4. 6 6.18. 6 16. 1. 3 25. 2. 6
1911 1.17. 6 12.16.10 5.18. 2 7.18. 9 17. 4. 3 25. 2. 6
1912 2. 0. 0 12.16.10 5. 7. 6 7. 6. 3 17.15.10 22.10. 0
1913 1.13. 8 12.16.10 5. 7. 6 7. 3. 9 15.19. 0 25. 2. 6
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1 9 0 9 3 9 . 0 . 0 7 2 , 1 0 . 0
1 9 1 0 1 5 . 1 5 . 7 1 8 . 1 8 . 7 3 9 . 1 0 . 0 7 4 ,  5 .  8
1 91 1 1 5 .  4 . 6 1 9 0 0 ( 0 3 9 .  0 . 0 73 . 1 2  . 0
1 91 2 1 5 .  5 . 0 1 9 . 0 . 0 3 9 .  0 . 0 7 7 .  2 .  0
191 3 1 5 .  5 . 0 1 9 .  0 . 0 3 8 , 1 3 . 4 7 2 . 1 0 .  0
Y e a r s  H a r r o w s :  H a r r o w s :  H a r r o w s :
e n d e d  S c u f f l e r s  1 s e c t i o n  2 s e c t i o n s  5 s e c t i o n s
M a r c h _________________________________________________ _______________________
1 9 0 2
1 903 2 . 1 2 . 9 2 , 1 7 . 0 6 . 1 3 . 0
1 904 2 . 1 1 . 4 1 . 1 2 . 1 0 3 . 1 8 . 0 7 .  6 , 1 0
1 9 0 5 2 . 1 9 . 6 1 . 1 5 . 9 3 0 11 . 6 6 ,  8 . 4
1 9 0 6 2 . 1  6 . 4 1 . 1 6 . 9 3 .  8 . 6 7c 0 . 4
1 9 0 7 2 , 1 1 . 4 1 . 1 2 , 4 3c 0 . 6 5 . 1 1  . 3
1 9 0 8 1 . 1 6 , 9 3 .  8 . 6 5 . 1 7 c 6
1 9 0 9 1 . 1 6 . 3 3 .  8 . 9 6 .  0 . 0
1 91 0 2 , 1  4 . 6 1 . 1 6 . 3 3c 1 2 . 6 8 .  0 . 7
1 91 1 2 . 1 1 . 0 1 . 1 6 . 3 3 . 1 2 . 6 6 . 1 2 . 6
1 91 2 2 . 1 4 . 6 1 . 1 6 . 3 3 . 1 2 . 6 6 . 1 2 . 6
1 9 1 3 2 . 1 4 . 6 1 , 1 6 . 3 3 . 1 2 . 6 6 . 1 2 . 6
Y e a r s H a r r o w s G r a i n a n d C r e a m H o r s e w o r k s :
e n d e d 6 s e c t i o n s f  e r t i l i s e r s e p a r a t o r s 2 - h o r s e
M a r c h d r i l l s
1 9 0 2 3 6 .  8 . 4 2 1 .  8 . 0
190 3 8 .  1 . 6 3 3 . 1 8 . 5 21 . 8 , 0
1 9 0 4 7 . 1 9 c 0 3 6 .  6 . 1 1 2 1 . 1 0 . 0
1 9 0 5 8 . 1 1 , 0 3 6 , 1 3 . 6 2 1 . 1 0 . 0
1 9 0 6 9 .  5 . 5 3 5 .  1 . 1 0 2 6 . 1 2 . 0 2 2 ,  3 . 9
1 9 0 7 3 8 .  9 . 6 2 6 , 1 2 . 0 2 1 . 1 0 . 0
1 9 0 8 3 7 . 1 5 . 0 2 6 . 1 2 . 1
1 9 0 9 7 .  2 , 6 3 5 . 1 5 . 0 2 8 . 1 7 . 6
1 9 1 0 9c 14 0 4 3 8 .  8 , 3 2 6 , 1 8 . 3 2 0 .  5 . 4
1 91 1 8 .  2 . 6 3 7 .  1 . 3 2 8 . 1 2 . 1
1 91 2 8 .  2 „ 6 3 8 , 1 0 . 0 1 8 , 1 9 . 9 2 3 .  5c 6
1 91 3 8 .  2 . 6 3 8 . 1 0 . 0 1 5 ,  6 . 1 0
S o u r c e s  a n d  n o t e s :  s e e  t e x t  c
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who made heavy inroads into the Victorian machinery 
market at this time (Massey-Harris and International 
Harvester) in more sophisticated planting and harvesting 
equipment, associated themselves with local producers 
of other lines for the same reason. The result was 
that the three principal firms supplying equipment in 
Victoria in the 1900s (H.V. McKay, International 
Harvester, and Massey-Harris) presented nearly identical 
product ranges covering all major machine types then 
available J
During the 1890s, some of the newly-introduced lines 
of machinery are not represented in the prices collected. 
This applies particularly to reaper-binders, stripper- 
harvesters and cream separators. Prior to 1891"92, as 
mentioned, the Lennon business records yielded an even 
narrower range of machines. However, the cultivation 
and harvesting equipment covered represented a fair 
proportion of the types of machinery then sold, so that 
the reduction in the comprehensiveness of the prices 
as one proceeds backwards in time is probably much less 
than appears at first to be the case. Although any 
quantitative estimate of the changing proportion of all 
machine types covered is not possible, my assessment is 
that it would be found to be lowest during the 1890s 
rather than in the previous two decades.
The desired basis of price quotation was that 
actually paid by the farmer. However, there are problems 
in establishing how closely these prices we have recorded 
approximate this ideal, whether the price-basis varies 
from source to source, and whether, through time, there 
is any trend in recorded prices toward or away from the 
required prices. The quotations obtained from the firms'
There is one exception. In Victoria, at least, 
shearing machines, introduced at the beginning of the 
1890s, were not manufactured or retailed by the farm 
machinery firms in this period.
price lists were 'cash on delivery', Normally, 
alternative prices given were for full payment to be 
spread over four months, one year or two years.
Since the proportion of purchases made on terms is 
unknown, and because variations in the discounts 
offered are evident, the c.o.d. price appeared the 
least likely to involve inconsistency through time.
Two further influences affecting the cost of the 
machine to the farmer are trade-in values and transport 
costs. The former may not have been important for much 
of the period during which the average age of the stock 
of rural machinery must have been relatively low. As the 
rate of growth of the stock slowed, and when second 
generation machinery became available, the second-hand 
market may have become more important. We have not 
found evidence to suggest, however, that trade-in 
discounts were widely offered, probably because the 
business records surveyed relate to manufacturers in 
Melbourne rather than the operations of agents or 
distributors in country towns.
ihe transport cost component is not included in 
the price quotations. In the business records of Lennons 
and Mitchells some freight charges were occasionally 
mentioned but omitted from the figures recorded. They 
varied, naturally, according to the article sold and 
the location of purchaser. The price lists explicitly 
stated that, for example, 'prices free on rails at 
Spotswood or Melbourne wharf'.
The attempt to achieve a consistent basis of 
quotation has led, then, to some understatement of the 
prices actually paid by the farmer. This would increase 
with distance from Melbourne (where all the major firms 
were located) and also in proportion to the use made of 
deferred payments. The average understatement due to the 
omission of freight charges is difficult to estimate.
The effect of changing the assumption regarding cash 
payments can be gauged by comparing the several 
purchase prices. Most frequently, the c.o.d. price was
5 per cent (or an amount roughly equivalent) off the 
four months payment price. Approximately 2 per cent more 
was added for the one year price (normally half c.o.d. 
and balance on the following February 1st), another 5 per 
cent for the two year spread of payment (one-third c.o.d., 
two further equal instalments at the end of the following 
two seasons).
Finally, the prices recorded have not been adjusted 
for quality changes, although it is recognised that even 
the most simple farm equipment underwent changes in 
materials used, size, construction and design over the 
forty years between 1870-1910. The appropriate treatment 
of quality change in price index construction is widely 
debated, particularly since estimates of movements in 
productivity may be sensitive to alternative deflation 
procedures. In the case at hand there is insufficient 
information on which adjustments on this account might be 
made with any confidence.
On the basis of the price information summarised in 
Tables 4.3 and 4.4 a machinery price index (base: 1909-10 
to 1911-12 = 100) was constructed for the years 1870-71 to 
1912-13 (Table 4.5 Col.4). This was a fixed weight 
(Laspeyres) index, since the quantity information available 
did not permit the use of the superior changing weight 
(Paasche) method. Because of the gaps in the price infor­
mation and its progressively lower coverage as one moves 
back in time, a number of assumptions and adjustments 
were necessary.
First, three indexes were estimated directly from 
the prices available. The first related to three types 
of plough - one, two and three-furrow set mouldboard.
The price relatives were weighted not at the end of the 
period but as at 1889-90 to 1891-92, the only three years 
for which the stock of ploughs in Victoria was recorded 
by size. At that time, 58.6 per cent were recorded as 
single furrow, 33.8 per cent as two furrow, and 7.6 per 
cent as three or more furrow. It is known that these 
proportions changed between 1870- and 1910 in the direction 
of an increase in the average number of furrows per plough,
although this may have been offset by a fall in the size 
of the mouldboardJ However, as the prices of the three 
plough types moved roughly in sympathy (Table 4.4), it is 
not thought the necessity to use mid-period weights will 
have seriously distorted the measure of plough prices 
obtained. The only other implement for which prices were 
obtained in the 1870s was harrows. These (three-section 
was chosen as representative) were combined with the all­
plough index according to the shares of each in the total 
value of machinery in the base period, 1909-10 to 1911-12. 
The result (col. 1 , Table 4.5) is an index of the prices 
of cultivation equipment.
From the 1880s, two further machine types were added - 
strippers and winnowers - raising the coverage of all farm 
machinery from 20.3 per cent to 30.6 per cent. This 
second index (col.2) therefore includes four cultivation 
implements and two harvesting machines. After 1903-04 
coverage was extended to include cultivators, grain 
drills, reaper-binders, harvesters, threshing machines, 
chaffcutters, horseworks and cream separators, or an 
estimated 85 to 90 per cent of all machines in use 
(CO 1.3).
Second, these three incomplete indexes are linked
and interpolated to form a continuous index (col.4).
The principal difficulty was not the splicing, since the
prices of various machine types moved in the same
direction and at comparable rates over the period, but
the choice of a suitable interpolation proxy. Given the
low import content of total Victorian supplies of farm
2machinery before the 1890s, it seemed more appropriate 
to select some measure of domestic manufacturing costs 
than British or American export prices. The average wages
See below, Chapter 7o It may be noted that in 1910-11 
the composition of the stock of ploughs in New South Wales 
was recorded as 60„9 per cent single furrow, 18 per cent 
double furrow and 21.1 per cent with three or more 
furrows [Statistical Register of New South Wales, 1911j .
2 See below, Chapter 9.
T a b l e  4 . 5
V i c t o r i a :  F a r m  M a c h i n e r y  P r i c e  I n d e x e s f 
1 8 7 0 - 7 1  t o  1 9 1 2 - 1 3  
( b a s e :  1 9 0 9 - 1 0  t o  1 9 1 1 - 1 2  = 1 0 0 )
Y e a r
e n d e d
M a r c h
C u l t i v a t i o n
e q u i p m e n t
( i )
C u l t i v a t i o n  12
a n d  h a r v e s t i n g  
m a c h i n e r y  
( 2 )
m a c h i n e
t y p e s
( 3 )
L i n k e d
i n d e x
( 4 )
1 871 1 6 5 . 2
1 872 1 4 9 . 4
1 8 7 3 1 7 3 . 0
1 874 1 7 1 . 1
1875 1 6 9 . 1
1876 1 9 7 . 1 1 8 0 . 9
1 8 7 7 1 9 3 . 1 1 7 7 . 2
1 878 1 9 7 . 1 1 8 0 . 9
1 8 79 1 8 9 . 0
1 8 8 0 1 6 6 . 2
1 881 1 61 . 6
1 882 1 6 9 . 0 1 4 7 . 0 1 5 5 . 1
1 883 1 5 8 . 7 1 4 3 . 7 1 51 . 6
1 884 1 5 0 . 6
1 883 1 4 9 . 7
1 886 1 4 9 . 0
1 8 8 7 1 4 7 . 6
1 888 1 4 6 . 4
1 8 8 9 1 4 5 . 3
1 8 9 0 1 4 7 . 2
1 891 1 5 7 . 7
1 892 1 8 3 . 8 1 5 5 . 2 1 6 3 . 7
1 893 1 7 6 . 0 1 5 1 . 0 1 5 9 . 3
1 894 1 7 4 . 4 1 5 0 . 6 1 5 8 . 9
1 895 1 6 8 . 3 1 4 7 . 2 1 5 5 . 3
1 89  6 1 5 3 . 6 1 3 5 . 8 1 4 3 . 3
1 8 9 7 1 6 1 . 7 1 4 5 . 5 1 5 3 . 5
1 8 9 8 1 6 6 . 8 1 4 6 . 3 1 5 4 . 4
1 8 9 9 1 3 0 . 6 1 3 5 . 2 1 4 2 . 6
1 9 00 1 4 4 . 3 1 2 9 . 9 1 3 7 . 0
1 901 1 2 9 . 7 1 2 0 . 2 1 2 6 . 8
1 902 1 1 3 . 1 1 1 0 . 4 1 1 6 . 5
1 9 0 3 9 6 . 9 9 7 . 1 1 0 2 . 4
1 904 1 0 7 . 9 1 0 3 . 7 1 0 9 . 4
1 903 9 3 . 0 9 6 . 3 1 01 . 6 1 01 . 6
1 906 9 7 . 9 9 8 . 5 1 0 0 . 4 1 0 0 . 4
1 9 07 9 3 . 1 9 6 . 3 1 0 0 . 2 1 0 0 . 2
1 908 9 4 . 3 9 5 . 6 1 0 0 . 2 1 0 0 . 2
1 9 0 9 9 4 . 9 9 5 . 7 9 9 . 2 9 9 . 2
1 91 0 9 6 . 3 9 6 . 3 1 0 0 . 5 1 0 0 . 5
1 911 1 1 2 . 0 1 0 7 . 9 1 0 1 . 9 1 0 1 . 9
1 91 2 91 . 8 9 5 . 8 9 7 . 6 9 7 . 6
1 9 1 3 8 7 . 2 9 2 . 8 9 1 . 9 9 1 . 9
S o u r c e :  s e e  t e x t
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paid to blacksmiths in Melbourne was therefore selected.
Between 1870 and 1910 the prices of farm machines 
and implements appear to have fallen by about one-third.
If short-run fluctuations are ignored, this fall occurred 
largely in the years between 1897“98 and 1905-06u Before 
this time, prices tended to fall gradually, particularly 
between the mid-seventies and late eighties. From 1905-06 
to 1910-11 there was little change in the index, although 
in the subsequent years a downward movement resumed. For 
expenditure on his machinery requirements, at least, the 
Victorian farmer during this period did not experience any 
upward pressure on costs and in the difficult years at 
the turn of the century a marked reduction.
It is difficult to assess how well the index has 
captured actual movements in machinery prices. Certainly, 
its basis becomes more slender the further back in time one 
proceeds, as is clear from the preceding discussion. At 
least from 1891-92 the sources of information were such 
as to impart a high degree of confidence to the general 
trends which have emerged. Further, there were sound 
reasons for anticipating a downward shift in the 1895“
1905 period. The depression of the nineties and the 
drought that followed the turn of the century undoubtedly 
encouraged local machinery manufacturers to reduce prices 
in the face of a fall-off in sales. Further, it appears 
to have been during the 1890s that Canadian and American 
firms began volume selling on the Victorian market, 
particularly in grain and fertiliser drills and reaper- 
binders. ^ Third, the experience of the first few years of 
Federation were extremely difficult for the farm machinery 
industry in Victoria, leading to two parliamentary 
inquiries1 2 and an upward revision in some duties from 
September 1906.
1 See below, Chapter 9.
2 Royal Commission on Customs and Excise Tariffs:
Comm. Pari. Pap., 1906, n o .5 (Agricultural Machinery and 
Implements) and n o .6 (Stripper-Harvesters).
1 4 5 .
4,4 Value of Machinery Capital
In the previous two sections we have discussed the 
deficiencies in the estimates of the value of machinery 
in use 1870-71 to 1897“98 as published in the Statistical 
Registers and the price and quantity information available 
to extend and revise those estimates to cover the period 
down to 1910-11. The extensions and adjustments made are 
described in the present section.
For the years 1904-05 to 1910-11 an estimate of the 
value of machinery in use on farms has been obtained by 
applying average prices of new machines to the numbers of 
machines of different types recorded as being in use on 
farms. The result is a replacement cost measure of the 
stock of machinery shown in Table 4.6. Column (l ) of the 
table covers 12 machine and implement types for which 
appropriate price information was available for most or all 
years. The machine types included ploughs, harrows, 
cultivators, grain drills, strippers, winnowing machines, 
reapers and binders, harvesters, threshing machines, chaff- 
cutters, horseworks and cream separators.
Table 4.6
Victoria: Estimated Value of Farm Machinery 
in Use. 1898-99 to 1912-13U)
Year Replacement cost Adjusted Interpolated
ended 12 machine 15 machine estimates estimates
March types types
( 1 ) (2 ) (3 ) (4)
1899 _ - _ 2,458,471
1 9 0 0 - - - 2,770,128
1 901 - - - 2,987,163
1 9 0 2 - - - 3,375,290
1 903 - - - 3,248,322
1 904 - - - 3,559,261
1905 **.,.348,495 4,594,620 3 ,8 5 0 , 2 9 21 906 4,429,065 4 ,6 7 9 , 7 5 0 3 ,9 2 1 , 6 3 0
1 Q07 4,783,186 5 ,0 5 3 , 9 1 4 4,235,180
1908 4,896,697 5 ,1 7 3 , 8 5 0 4 ,3 3 5 , 6 8 6
1 909 5,045,056 5,331,082 4,467,447
1 91 0 5,411,000 5,717,263 4,791,066
1 911 6,047,544 6,389,987 5,3 54,809
1 91 2 5 ,8 9 2 , 5 5 4 6 ,2 2 6 , 0 7 3 5,217,449
1 91 3 5.741.035 6 r 06 5 r 978 5 r083 r290
Source: see text.
Choice of the unit price was to some degree 
arbitrary. For example, in valuing the stock of 
’ploughs' (7 2 , 0 0 0  in 1 9 1 0 - 1 1 ), where these ranged from 
single to four or more furrow implements and included 
mouldboard, disc and stump-jump variants, the average 
unit price selected was that for a double-furrow set 
mouldboard plough. Single furrow ploughs were probably 
the largest single category; but inspection of the more 
detailed statistics of the composition of the stock of 
ploughs in New South Wales in 1910-11 indicated that disc, 
stump-jump and mouldboard ploughs, all of which were more 
expensive, would in combination be about as numerous. The 
New South Wales figures were also referred to in choosing 
other unit prices. The prices of 3~section harrows were 
applied to all harrows; the grain drills were valued 
as grain and fertiliser drills; the price of chaffcutters 
was taken as the mean price of those hand and horse- 
powered, and the price of horseworks those designed for 
two horses.
Three further machine types - wool presses, shearing
machines and milking machines - were not recorded in the
censuses of machinery in use until 1907-08, and appropriate
price information was less comprehensive. An estimate of
the additional replacement cost value of these three
1machines was made for 1910-11 and found to represent 
5.66 per cent of the col.(1 ) value for that year. Col.(2 ) 
in Table 4.6 gives the upward revision on this account for 
each year.
The extent of understatement due to omitted machine 
types from Table 4.6 is uncertain. The only significant 
omission is thought to be engines - oil or steam. In 
1 9 1 0 - 1 1 there were 2,918 of the former and 2 , 7 0 1  of the 
latter recorded as being in use on farms; but no
The milking machine plants ranged in size from 2 to 8 
stands 2 an average price was chosen. All wool presses were 
assumed to be hand-powered, although in New South Wales 
about 5 per cent were listed as the much more expensive 
hydraulic, steam, or 'travelling box' presses.
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information is provided concerning their size. Prices 
for oil engines ranged from £60 to £600 and for steam 
engines from £200 to £900 during the prewar decade.
But with steam engines at least these prices relate to 
traction engines rather than the much smaller 'fixed' or 
'portable' steam engines which, in New South Wales at 
least, formed about seven-eighths of the total.
The other types of machines in use at the time but 
omitted can be guessed at by reference either to the more 
detailed collections for earlier years (to 1891 “92) or 
for comparable years in New South Wales. They would 
include, it is evident, the wide variety of farm tools and 
equipment which were simple in design and therefore 
inexpensive, for example, field rollers, horse-drawn hay 
rakes, hand pumps, hand-powered butter churns and farm 
carts.
The value of machinery figures published in the 
Statistical Registers down to 1897“98 is based, it is 
believed, on undepreciated original cost. The value series 
we have estimated for 1904-05 to 1910-11 are on a replace­
ment cost basis. The relation between the two depends, in 
principle, on the movement in prices over time and changes 
in the age structure of the stock of machinery. Where 
average prices have risen over the lives of all existing 
capital assets, the replacement cost valuation will exceed 
original cost and vice versa. Since the price information 
we have assembled suggests that prices of machines and 
implements tended to decline over the period as a whole, 
our replacement cost valuations should be less than a 
valuation based on undepreciated original cost.
In order to provide some check on the Statistical 
Register series, an attempt was made to re-estimate the 
stock of machines and implements in use on farms in 1891”92 
using available price and quantity information for major 
machine types, then comparing the resulting (replacement 
cost) valuation with the published (original cost) figure. 
The former, covering 17 types of equipment and without 
any addition for omitted categories, came to £3.42 million, 
or some 19.3 per cent more than the £2.87 million estimate
148
published in the Statistical Registers. In arriving at 
the replacement cost estimate for 1891-92, it was necessary 
to use average prices for later years in some cases. But 
this is unlikely to greatly affect the figures and would 
tend to understate the 1891-92 prices.
At least by the 1890s, the Statistical Register 
series of the value of farm machinery in Victoria appear 
to significantly understate the actual undepreciated 
original cost of the machines and implements in use, The 
published figures represent, in all likelihood, a 
mixture of valuation bases, with each farmer making 
varying allowances for depreciation or falls in replace­
ment costs, despite efforts by enumerators to obtain 
consistent estimates. But the reconstruction of the 
series through the application of unit values to the 
numbers of machines recorded as being in use is not 
possible until such time as more comprehensive price 
information is located. And, as described in the previous 
section, our own efforts in this direction met with 
little success for the 1870-90 period.
A continuous set of annual estimates of (partially 
depreciated) machinery capital was obtained by first 
reducing the replacement cost estimates for 1904-05 
to 1910-11 by the difference between the alternative 
estimates for 1891-92,^ then interpolating the remaining
If our interpretation of the disparity between the 
Statistical Register (ostensibly undepreciated original 
cost) and our own(replacement cost) machinery capital 
estimates for 1891-92 is taken as the most plausible, it 
could be argued that the former series for 1870-71 to 
1897-98 should have been revalued upwards to approximate 
the replacement cost valuation. There are several reasons 
why this course might be even more hazardous than the 
procedures actually adopted: (l) the age structure of the
stock in 1891-92 is likely to have more closely approximated 
that in the 1905-10 period than in, say, the 1870s ( a more 
consistent valuation basis may therefore have been 
preserved); (2 ) the replacement cost estimates would have 
to be adjusted upwards further than in col.(2 ) of Table 4.7 
for omitted categories; (the procedure used represents 
a net adjustment for all differences in the two sets of 
figures); (3 ) other components in our rural capital 
stock estimates have been obtained on a depreciated 
original cost basis.
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six years (1898-99 to 1903“04) on the basis of the trend 
during those years in the aggregate machinery values for 
New South Wales. The results are shown in cols (3) and 
(4 ) Table 4.6.
4.5 Capital 'Improvements1 to Land
Machinery and implements comprised a relatively small 
proportion of the total stock of farm capital. If our 
quantitative description of the growth of the rural economy 
is to include a measure of aggregate capital, we require 
estimates of remaining components.
The additional items which should be included are 
rural land, permanent improvements to land (such as 
clearing and draining), fences, buildings, other farm 
structures, draught animals, and changes in inventories 
of produce on farms and changes in livestock numbers. 
Information relating to the last-mentioned has been 
discussed already (Chapter 2 ). Other inventory changes 
are very difficult to estimate, given the evidence 
available for the period; but no great violence to the 
capital stock estimates should result from their omission.
We thus are left with the problem of deriving estimates of 
capital in rural land and in 'improvements' to it.
The Statistical Register's estimates of the value of 
'improvements' on farms are deficient for reasons previously 
considered in connection with machinery prices (Section 4.2). 
An alternative source of information is the estimates of 
the value of rateable property made by local government 
officials. These figures have several advantages in being 
a continuous annual series throughout our period, in 
permitting a fairly confident rural/non-rural split to be 
made and in covering all types of improvements to land 
including the value of clearing operations,^
Similar sources form the basis of estimates of the value 
of capital stock in land and improvements for the 
twentieth century compiled by Gutman [1955 ] and Scott 
[1969 ].
There are several difficulties, however, in adapting 
this information for our purposes. First, the Victorian 
statistics do not distinguish values of unimproved and 
improved land although, physically, land and improvements 
are quite different assets. If the market valuation of 
improved land has to be converted to base period prices 
this distinction is important since unimproved land and 
improvements require separate deflation procedures. 
Improvements such as fences and farm buildings, having 
an initial cost in terms of labour and materials, may be 
converted to some base period valuation and depreciated 
over their estimated asset life. The measurement of 
unimproved land presents altogether different problems.
One view is that if its quantity (area) remains unchanged, 
so does its contribution to rural production, even where 
its 'site' value may be raised by - for example - improved 
access to markets resulting from the provision of better 
off-farm transport facilities. However, insofar as the 
notional valuation of unimproved land should be related 
to its productivity, this should encompass quality changes - 
positively by practices which raise soil fertility, 
negatively by soil exhaustion or erosion.
There exists a possibility that, although figures of 
the total value of rateable property distinguish between 
urban (cities, towns and boroughs) and rural (shires and 
road districts), there may not be a precise alignment of 
the latter with the rural production statistics. Errors 
on this account are thought to be small, however, and 
confined to those few farms within urban boundaries but 
over one acre in size. In Victoria (although not in New 
South Wales ) local government areas were early extended 
to embrace the entire colony, and it is unlikely that any 
rural land was omitted from the rate assessments.
The actual valuation procedures adopted during the 
nineteenth century are nowhere spelt out in detail? a 
'net annual value' was estimated for each shire, then 
capitalised - normally on a 5 per cent basis [ Y .B „ 1903 s 
268]. Regional variations in capitalisation rates employed
do not prevent the aggregation of the total values of 
each shire, so long as these variations reflect differences 
in physical and climatic as well as locational and other 
'economic' characteristics. In theory, there should 'exist 
as many capitalisation rates as there are different types 
of climatic and environmental conditions, in fact, an 
unlimited number corresponding to the infinite progression 
of farming lands from the gilt-edged to the marginal'
[Gutman 1953:233l. In the absence of sufficiently detailed 
information to re-estimate ourselves for each area the 
appropriate capitalised value per acre, we have accepted the 
contemporary valuations on the assumption that they reflect 
variations in the relevant characteristics.
The division of these estimates into unimproved land 
and improvements can only be approximate. Both contemporary 
and subsequent evidence, relating to Victoria and other 
States, suggests that in the late nineteenth and early
twentieth centuries about two-thirds of the valuations of
1improved land related to the land itself. This ratio has 
subsequently declined slowly: for Australian rural land
The Victorian Year Books give estimates of the 'unimproved 
or ground value' at two-thirds the value of land and improve­
ments for the years 1903-04 to 1910-11. This division was 
based on proportions derived for New Zealand, but checked 
against Victorian evidence and 'verified as being remarkably 
close ' [ Y . B . 1910-11:228]. In the War C ensus of 1.91 5 , the
comparable ratio for the Western Division of New South 
Wales was estimated as 60 per cent; for other rural 
municipalities a figure of 43 per cent was obtained, but 
this is thought to include country towns. No Victorian 
estimates were published [Knibbs 1915:138]. Finally, we 
cite Coghlan's figures in The Wealth and Progress of New 
South Wales in the late 1880s. These were based on, but 
adjusted from, estimates made by the Chief Inspector of 
Stock. Unimproved land represented, on average, 63 per 
cent of the value of improved land. This included both 
purchased land outside towns and the holdings of pastoral 
tenants between 1887 and 1890.
Scott [1969^27] estimates it to have been 50 per cent in 
1930, 45 per cent in 1940, 41 per cent in 1950 and 40 
per cent in 1960. We have no basis for extrapolating this 
trend backwards through time to values greater than two- 
thirds; in Table 4.7 the current value of improvements on 
farms has therefore been taken as one-third of the value of 
improved rural rateable property.
The first point of interest concerning the value of 
improvements estimates (Chart.4.1 ) is their close corres­
pondence through the 1870s with the series published in 
the Statistical -Register. Since the former include, in 
theory, the value of land clearing operations, this close 
comparability suggests that expenditure on this type of 
farm capital formation may not have been significant during
the seventies, and/or that the one-third ratio may under-
1state the ratio of site value to improvements to land.
From 1880-81 the two sets of estimates diverge markedly.
The Statistical Register-derived series are considered 
highly suspect, since their trend is at variance with our 
knowledge of developments in the rural economy during the 
1880s.
The conversion of the improvements estimates to base 
period (1910-11 ) prices involved the following steps. it 
was assumed that the principal input into rural capital 
formation of this type was (farm) labour and that, although 
some off-farm construction materials (wire, roofing iron, 
dressed timber) were used, labour was the principal cost in 
clearing land, log-splitting, fencing, construction of 
ditches, dams and wells, and even a large component of 
nineteenth century farm building costs. The 1870-71 value 
of improvements was therefore deflated by average
These conclusions assume, in turn, that in all other 
respects (coverage, concept, valuation, etc.) it is 
valid to compare the two series.
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Table 4.7
Victoria : Value of Capita 1_Improvements
to Rural Land T’ 1 870-71 to 1910-11 
(£ '000)
Years
ended
March
Current
prices
111
1910-11 
prices 
(2 )
Years
ended
March
Current
prices
(1 )
1910-11 
prices 
(2 )
1 871 9 , 3 3 1 4 1 0 , 0 7 3 1 891 36,884 40,655
1 872 10,087 11,077 1 892 3 6 ,511* 40,269
1 873 1 1 , 0 5 2 1 2 , 2 9 0 1893 35,736 39,331
1 874 12,450 13,919 1 894 31*, 343 3 7 , 4 7 4
1 875 14,324 1 6 , 1 5 7 1895 34,050 37,031
1 8 7 6 1 5 , 7 3 8 17,764 1 896 34,300 37,419
1877 16,805 18,995 1 897 3 4 ,1 7 0 37,236
1 878 17,406 19,667 1 898 33,916 36,875
1879 1 7,1*23 1 9,6 86 1 899 34,045 37,031
1 880 17,997 20,368 1 9 0 0 34,940 38,115
1 881 1 8,761 21,267 1 9 0 1 35,775 39,308
1 882 19,248 21 ,840 1 9 0 2 36,603 40,223
1 883 20,132 22,808 1903 37,928 40,377
1 884 21,579 24,249 1 904 37,684 40,097
1 8 8 5 23,152 25,973 1905 37,933 40,429
1886 24,819 27,705 1 906 39,843 42,976
1 8 8 7 2 7 , 8 9 5 31,031 1907 41,810 45,498
1 888 32,130 35,715 1 908 44,266 48,055
1889 35,072 38,812 1 909 46,614 50,402
1 890 3 6 ,691* 4 0 ,1*53 1 9 1 0 4 9 , 0 1 9 5 2 , 8 0 7
191 1 51.108 54 f896
Source: Statistical Register of Victoria, adjusted to
years ended March, and as described in text.
agricultural labourers’ wage rates (converted to an index 
based on 1910-11) over the previous ten years on the 
assumption that these were the costs taken into consider­
ation by the local government valuation officers.^ The 
(net) annual change in the improvement series was then 
deflated by the wage rate index for the corresponding 
year and cumulated from the 1870-71 deflated stock 
e s timat e .
These estimates are shown in col.2 of Table 4.7 and in 
Chart 4.1. The value of improvements rose four-fold 
over the period following a familiar time trend. Most 
of the increase (about two-thirds) occurred in the
1 This procedure is adopted by Gutman [1 955:273] .
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Chart 4 .1
V i c t o r i a :  Value  o f  Improvements
t o  R u r a l  Land 1870-71 t o  1910-11
£ m i l l i o n  
60 _
D e f l a t e d  e s t i m a t e s
/  U n d e f l a t e d  e s t i m a t e s
^ ‘ • S t a t .  Reg. e s t i m a t e s
• M i
1910-111870-71 1880-81 1890-91 1900-01
S o u rc e :  T a b le  4 . 7  and V i c t o r i a n  S t a t i s t i c a l  R e g i s t e r s
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1 870s and 1880s, the remainder in the six years between 
1 904-05 and 1910-11. A broadly comparable pattern is 
suggested by the movements in the undeflated series, the 
reason being the relative stability of the index of 
agricultural wage rates.
As a measure of a fair proportion of the stock of 
rural capital, these estimates cannot be other than 
extremely rough. Our doubts regarding their value conern 
both theoretical and empirical aspects of the procedures 
and data. The precise nature of the original valuations 
is nowhere specified and must be assumed to relate to 
current market valuations rather than original cost, 
since we obtain negative changes (admittedly fairly small) 
in seven years. And in directly deflating the annual 
change (i.e. a gross measure), we implicitly assume no 
scrappage of assets or physical deterioration. In fact, 
this latter may not be too serious, since most of the 
capital items included would have asset lives of several 
decades and the age structure and small absolute size of 
rural capital at the beginning of the period are likely 
to have been such as to produce a very low average age of 
asset for much of the period.
More serious is our inability to say anything about 
the compositional characteristics of this component of 
farm capital and variations in these interregionally and 
over time. Our measure aggregates quite different asset 
types and reveals nothing concerning the contributions of 
farm and non-farm inputs. It is generally believed that 
farm capital formation in the nineteenth century was 
characterised by a very high labour content, forming one 
of the principal uses of farm labour. And since family 
labour and that of the farmer himself was so important in 
these operations, the valuations of assets created must 
frequently have been made by imputation. In the descrip­
tion of rural economic development, it would be desirable 
to separate the value of land clearing from that of 
fencing, farm buildings and construction of water supply 
facilities.
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The cost of clearing land varied, obviously, with
the type of vegetation cover.
In thickly wooded districts where the forest 
is dense and there is much undergrowth of 
bush, the obstacles which the selectors have 
to encounter are of the most formidable 
character. The expenditure of time, and money, 
and effort, which must take place before the 
forest is subdued, is very great, and sufficient 
to deter most pioneers, although the ultimate 
reward of the enterprise may be considerable, by 
reason of the fertility of the soil.
[V.P.P. . 1878, No.65:4]
Per acre quotations of clearing costs vary markedly, 
making hazardous the choice of an average for a region 
or a period. Palmer [1 955 *’235] cites a farmer in the 
St Arnaud (Kara Kara) area, whose clearing costs were 
£5 per acre. But she adds that 'the Chinese worked for 
much lower rates than this figure'. Dunsdorfs [1956: 1 55 — 61]
lists quotations for the mallee areas c.1890 at £4-5 per 
acre (155, 158), pointing out that the introduction of
the stump-jump plough reduced this to about 10/- to 17/6 
per acre (155, 160). In the heavily forested Gippsland
region, costs might have been as high as £30 per acre 
(159). More important than any attempt to construct 
colony-wide estimates from scattered farm-level observa­
tions displaying considerable variability,^ is the need
to stress the likely importance of these activities as
2a use of farm labour during the period.
The disaggregation of the estimates of total 
capital 'improvements' to rural land requires, therefore, 
considerably more regional and farm-level information 
relating to the composition of farm capital than is 
available or could readily have been collected in the 
course of this study.
Wadham et al. [I 957:56-60] report a survey of clearing 
costs during the interwar period. Even in mallee areas 
the per acre costs varied from a minimum of 10/- to a 
maximum of 90/-.
2 See above, Chapter 3.
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4 o6 Rural Land
The measure of rural land sought must meet several 
criteria. It must be consistent in coverage and definition 
with the series of other rural inputs and rural output 
if comparisons between them are to be made. This 
involves, principally, distinguishing between rural and 
non-rural (urban, roads, parks, etc.) land as near as 
possible to the definitions employed in the collection of 
the annual rural statistics. More important is the 
requirement that only land actually in use for purposes 
of rural production be included in the estimate. Land 
normally grazed but temporarily abandoned because of 
drought should be omitted; and some adjustment should be 
made for grazing areas used for only part of each year - 
for instance, high attitude pastures during the summer 
months. These latter features of measuring land input are 
the analogue of capacity utilisation adjustments 
required in the estimation of the services of capital stock 
in plant and equipment.
In practice, the area of farm land in use can only be 
crudely approximated from the available statistical evidence 
for the period 1870 to 1910. There are two main sources of 
such evidence. The first derives from the information 
collected by the Victorian Lands Department concerning the 
legal ownership of the land in the colony. This is 
available throughout the period for each year. It dis­
tinguishes between lands granted, sold, or in the process 
of alienation on the one hand, and on the other the Crown 
Lands, classified into reserves (forest, educational 
endowments), public roads, unsettled areas, waste land in 
mountains, and so on. Since alienated land includes urban 
properties and since huge tracts of Crown Land were 
leased under various Acts and licensing arrangements to 
pastoralists for grazing purposes (covering periods of from 
one to twenty years), these legal definitions of land use 
require adjustment before they can reasonably be held to 
indicate the area in Victoria available for rural production.
1 5 8
The adjustment required to eliminate non-rural 
land from land alienated or in the process of alienation 
from the Crown is twofold. The area contained within 
cities, towns and boroughs may be subtracted.. This 
would overstate the required reduction if properties 
greater than one acre in extent engaged in rural production 
were contained in these urban municipalities. However, 
any error on this account is likely to be very small in 
relation to the total land in Victoria, since the area 
covered by these urban areas grew only slowly during the 
period, reaching a mere 0.24 million acres by the end of 
1 910.
An additional adjustment needs to be made on account
of the properties less than one acre in extent engaged
in rural production outside the boundaries of urban local
government areas. At the time of the 1891 census, the
Government Statist estimated that about half a million
acres might be included in 'plots' of one acre or less,
1urban and rural. This was clearly a guesstimate and 
not based on census information. We may assume, however, 
that half of this may have lain inside urban boundaries 
(considered in the previous paragraph) and half outside.
We thus crudely adjust downward by half a million acres 
the area of land alienated or in the process of alienation 
to allow for these 'two requirements.
The area of Crown Land leased for rural purposes is 
obtainable, during the seventies, by reference to the 
statistics of the Crown Lands portion of pastoral stations; 
and from the late eighties the more detailed figures on 
the pastoral occupation of Crown Lands. These latter 
covered a variety of leasing and licensing arrangements, 
at first under Acts passed in 1884, and later under new or 
amended Acts covering, for example, the terms under which 
the mallee area in the north-west of the colony was 
occupied.
1 Census of Victoria, 1891• General Report, p.181
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Combining the alienated land with that leased from 
the Crown for pastoral purposes and deducting an estimate 
for urban land and rural holdings less than an acre in 
size, we obtain (Table 4.8, row 3) an estimate of the total 
acreage in the colony available for rural production. 
However, as previously indicated, this is a measure 
analogous to 'installed capacity' and not of land actually 
in use at the time of the annual rural census. The 
proportion of 'idle capacity' could be quite high and 
vary according to seasonal conditions and location. As 
with the estimation of equipment utilisation, there is 
little evidence on which to estimate the proportion of 
this aggregate stock of rural land actually used for 
cultivation or raising livestock.
At the population censuses of 1871, 1891 and 1901, 
information was collected as to the extent of land actually 
occupied and in use at the time. The 1891 figures relate 
to all holdings, but those for 1871 and 1901 only to 
holdings above one acre in area. So, after very minor 
adjustment, a fairly satisfactory measure of land used 
for rural production is obtained for these three census 
years. No questions on land occupation or utilisation 
were included in either the Victorian census of 1881 or 
the Commonwealth census of 1911. For the former, estimates 
compiled by the Government Statist in 1891 to draw inter- 
censal comparisons have been used. For 1911 we have the 
figure of rural land in occupation from the rural 
census (collected annually from 1903-04). These five 
census year estimates of land actually used for rural 
production are given in row 4 of Table 4.8.
These estimates indicate that only a very slight 
increase (less than 1 .5 million acres) occurred in the 
area in use between 1871 and 1911, although within the 
period variation of ± 3 million acres around the 35 
million mark is evident. Considering the strong 
impression of expansion of rural activity during these 
decades as measured by output or work-force, it is at 
first surprising to find that the area of land used - 
measured in acres unadjusted for changes in quality,
1 6 0 .
Table 4.8
Victoria: Estimates of Rural Land.
1870-71 to 1 91 0-1 1
(million acres )
1 870-71 1880-81 1890-91 1900-01 1 910-1 1
A. Ownership
1. Alienated 
rural land
11.88 19.32 21 . 86 22.87 28.64
2. Rent ed, etc. 
Crown Land
27.70 14.34 21 .59 1 7.25 15. 4 3
3. Total land
available for 
rural purposes
(1 ) + (2 )
39.58 3 3 . 6 6 4 3 . 4 5 40. 1 2 44.08
B. Occupation
4. C ensus
estimates
36.43 3 1 . 9 8 32.93 37.51 37.73
Sources: Victorian Statistical Registers
Victorian Census Reports: 1 8?1 , 1891 , 1 901
Notes to the table:
Row 1. Land alienated from the Crown, plus all land in
the process of alienation. The figures have been 
reduced by 0.5 million acres in each year to 
eliminate non-rural land and land in holdings less 
than one acre in extent. The figure for 18 7 O is 
partly estimated. Figures relate to 31 December 
1870, 1880 etc.
Row 2. Land rented from the Crown for pastoral purposes.
In 1870 and 1880 represents the Crown land portion 
of squatting runs; thereafter all grazing licences 
and leases. Figures also relate to 31 December 
1870, 1880, etc.
Row 3. Figures relate to census dates 1871, 1881, etc.,
except 1911 figure which was February/March. The 
estimates for 1871, 1891 and 1901 are based on the
population census returns, slightly adjusted as in 
row 1. The 1881 figure is an official estimate 
apparently comparable with the 1871 and 1891 
figures. The 1911 figure is the unadjusted 
rural census figure of that year.
market value, or type of utilisation - shows comparatively 
little change. Although many reservations surround the 
estimates themselves, in particular those for 1880-81, 
it seems that the initial occupation of Victorian farming
areas was substantitally achieved by 1871<> Subsequent 
changes in the form of land use, such as in the proportion 
of pastoral farming and cultivation, in the area 
irrigated or in the livestock carrying capacity of 
geographically 'marginal' regions are not, of course, 
reflected in these statistics of total acreage 'in use'.
An annual estimate of rural land in use has been 
obtained by intercensal interpolation of the estimates in 
row 4 of Table 4.8. Only from 1903~04 did the 
annual rural census schedules include a question on land 
actually occupied. Prior to that date, the intercensal 
interpolation was based on the most relevant available 
proxy series. For 1871 to 1881 and again from 1891 to 
1901 this was the figure for rural land alienated plus 
land rented from the Crown (i.e. row 3, Table.4*8), which 
was available on an annual basis. The 1880s, however, 
could only be crudely estimated since the change in the 
legal basis of occupation of Crown Lands (effected by a 
series of Acts in 1884) appears to have resulted in some 
major gaps in published figures.. In the late 1870s, these 
omissions relate principally to the mallee and have been 
allowed for by estimates based on adjacent year's published 
figures. But down to 1884-85 the rapid decline in pastoral 
occupation of Crown Lands seems quite spurious. We 
therefore have linearly interpolated the years 1881-82 to 
1884-85. Since this was not a period of widespread 
drought, it is unlikely that this method does particular 
violence to the estimates. The resulting acreages are 
shown in col.1 of Table 4.9
Possibly earlier. The 1871 census estrmates of land 
in use indicated a decline of some four million acres over 
the 1861 figure. The Government Statist considered that, 
although a different method of collecting the figures 
might explain the difference, it was also possible 'that 
the occupation of that additional extent of land had 
been tried experimentally and abandoned' [Census of 
Victoria, 1871: Report, p o10].
Table 4.9
Victoria: Area and Unit Value (Unimproved) 
of Rural Land in Use 1870-71 to 1910-11
Years
ended
March
Acres rn 
use (mill, 
acres )
(1 )
Approximate 
value per 
acre (f )
(2 )
Years
ended
March
Acres in 
use (nill. 
acres)
(1 )
Approximate 
value per 
acre (£)
(2 )
1 871 36.43 0 . 5 1 2 1 891 32.93 2.240
1 872 3 6 . 5 2 0.552 1 891 33.19 2.200
1 873 36.96 0.598 1893 3 3 . 7 8 2.116
1 874 36.29 0.6 86 1 894 34.27 2.000
1 875 36.17 0.792 1895 3 4 . 7 3 1.961
1 8 7 6 36.39 0.865 1 89 6 3 5 . 4 7 1 . 9 3 4
1 877 36.60 0.918 1897 3 6 . 5 0 1.872
1 878 36.02 0 . 9 6 6 1 898 34.62 1.959
1 879 34.81 1 .001 1899 37.43 1 .819
1 880 33.00 1 . 0 9 1 1 9 0 0 3 6 . 5 7 1 .91 1
1 881 31 . 98 1 .1 73 1 901 37.51 1.908
1 882 32.62 1.180 1 9 0 2 35.37 2 . 0 7 0
1 883 33.28 1.210 1 9 0 3 33.22 2.283
1 884 33.92 1 . 2 7 2 1 904 31 .08 2 . 5 2 1
1 8 8 3 34.57 1 .339 1 905 32.18 2.451
1 886 35.22 1 .409 1 906 3 4 . 5 2 2.308
1 8 8 7 3 4 . 5 0 1 .61 7 1 9 0 7 35.31 2.368
1 888 35.25 1 .823 1 908 37.31 2.373
1 889 35.72 1 .964 1 909 37.83 2.464
1 890 33.96 2.161 1 91 0 38.09 2 . 5 7 4
1 91 1 37.73 2.709
Source: see text.
In the previous section of this chapter it was 
assumed that improvements to land accounted for a constant 
one-third of the value of improved land throughout the 
period, as recorded in the annual local government 
valuations. The remaining two-thirds is held to relate 
to the unimproved value of the land. Together with the 
area estimate just derived, it then becomes possible to 
indicate the movement in unit rural land values during 
the period. It must be recalled that the geographical 
boundaries of the total value and acreage estimates may 
not precisely coincide. But it is thought that any 
remaining error on this account will not seriously impair 
trends in the value per acre figures shown in col.(2 ) 
of Table 4.9.
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From an average of about 10/~ an acre in 1870-71, 
the value of rural land more than doubled during the 
ensuing ten years and nearly doubled again by 1890-91, 
when a figure of about £2.5.0 per acre was reached.
A decline in rural land values began the next year, reaching 
a low in 1898-99. Recovery was complete by 1903“04.
The severe drought in the first few years of the century 
no doubt accounts for the (lagged) fall in average land 
values registered in 1904-05 and 1905~06. By the end of 
the period a further recovery to about £2.14.0 per acre 
had been recorded.
4.7 Growth and composition of Rural Capital
The estimates obtained in previous sections of this 
chapter can be drawn together to yield, with minor 
additions and adjustments, an impression of the growth in 
the total amount of capital in use in the rural sector.
These aggregate capital stock series are derived in Table 
4.10 and shown in Chart 4.2.
Over the forty year period, total reproducible
1capital on farms rose by some 225 per cent. But three- 
quarters of this increase occurred during the twenty years 
before 1890-91• During the nineties a small decline was 
registered (made up of an 11.4 per cent fall between 1891“92 
and 1898-99 and a slight recovery thereafter). Even the 
first decade of the new century did not witness a return 
to the high rates of (net) capital accumulation attained 
in the 1870s and 1880s.
Perhaps more interesting is the evidence of changes 
in the relative importance of components of the total 
stock of capital (Tables 4.11 and 4.12). At the beginning 
of the period, livestock accounted for half the aggregate 
value of reproducible capital, but the total value of 
sheep, pigs, dairy cows and cattle in the colony grew
Total reproducible capital is not, strictly, an 
appropriate term. It could be objected that the land 
clearing component of land improvements - unlike fences, 
buildings, etc. - are not really 'reproducible'. Use 
of the term does serve, however, to distinguish aggregate 
capital estimates which exclude or include land.
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Table 4.10
Victoria: estimated value rural capital, 1870-71 to 1910-11 (1910-11 prices)
(£m.)
Year
ended
March
Machinery
___ ill___
Improve­
ments to 
land
(2)
Draught
horses
(3)
Total
reproducible 
capital excl. 
livestock 
(l)+(2)+(3) 
(4)
Livestock 
(excl. 
horses)
(5)
Total
reproducible 
capital 
(4)+(5)
(6)
Unimproved
land
(7)
Total
(6)+(7)
(8)
1871 0.91 10.07 1.49 12.47 12.20 24.67 98.69 123.361872 0.98 11.08 1.62 13.68 12.24 25.92 98.93 124.85
1873 1.04 12.29 1.65 14.98 12.76 27.74 100.12 127.86
1874 1.05 13.92 1.60 16.57 13.63 30.20 98.31 128.51
1875 1.06 16.16 1.60 18.82 13.96 32.78 97.98 130.76
1876 1.14 17.76 1.75 20.65 14.90 35.55 98.58 134.13
1877 1.21 19.00 1.73 21.94 15.10 37.04 99.15 136.19
1878 1.35 19.67 2.15 23.17 15.06 38.23 97.58 135.81
1879 1.35 19.69 2.09 23.13 15.24 38.37 94.30 132.67
1880 1.38 20.37 2.27 24.02 15.18 39.20 89.40 128.60
1881 1.46 21.27 2.45 25.18 15.56 40.74 86.63 127.37
1882 1.48 21.84 2.59 25.91 15.99 41.90 88.37 130.27
1883 1.51 22.81 2.74 27.06 16.41 41.47 90.16 131.63
1884 1.54 24.25 2.88 28.67 16.84 45.51 91.89 137.40
1885 1.59 25.97 3.02 30.58 17.24 47.82 93.65 141.47
1886 1.61 27.70 3.17 32.48 17.69 50.17 95.41 145.58
1887 1.61 31.03 3.31 35.93 18.12 54.05 93.46 147.51
1888 1.70 35.72 3.45 40.87 18.60 59.47 95.49 154.96
1889 1.68 38.81 3.60 44.09 19.13 63.22 96.77 159.99
1890 1.68 40.45 3.74 45.87 19.60 65.47 91.98 157.45
1891 1.72 40.66 3.88 46.26 20.21 66.47 89.21 155.68
1892 1.74 40.27 3.92 45.93 20.57 66.50 89.91 156.41
1893 1.68 39.33 3.91 44.92 20.69 65.61 91.51 157.12
1894 1.57 37.47 3.89 42.93 20.84 63.77 92.84 156.61
1895 1.41 37.03 3.84 42.28 21.09 63.37 94.08 157.45
1896 1.26 37.42 3.62 42.30 20.98 63.28 96.09 159.37
1897 1.29 37.24 3.70 42.23 19.08 61.31 98.88 160.19
1898 1.30 36.88 3.61 41.79 17.85 59.64 93.79 153.43
1899 1.48 37.03 3.56 42.07 16.82 58.89 101.40 160.29
1900 1.71 38.12 3.50 43.33 17.68 61.01 99.07 160.08
1901 1.88 39.31 3.49 44.68 18.21 62.89 101.61 164.50
1902 2.21 40.22 3.38 45.81 18.68 64.49 95.82 160.31
1903 2.01 40.38 3.26 45.65 15.92 61.57 89.88 151.45
1904 2.37 40.10 3.29 45.76 16.43 62.19 84.20 146.39
1905 2.66 40.43 3.31 46.40 18.24 64.64 87.18 151.82
1906 2.73 42.98 3.43 49.14 19.43 68.57 93.51 162.08
1907 3.04 45.50 3.62 52.16 20.82 72.98 95.65 168.63
1908 3.14 48.06 3.78 54.98 21.88 76.86 101.07 177.93
1909 3.28 50.40 3.78 57.46 19.01 76.47 102.48 178.95
1910 3.60 52.81 3.94 60.35 19.25 79.60 103.19 182.73
1911 4.15 54.90 4.20 63.25 19.50 82.75 102.21 184.96
Sources 
Col.(1).
Col.(2). 
Col.(3).
Col.(5).
Col.(7).
and notes.
Value of machinery and implements in use from Table 4.3 (col.4) and Table 4.7 (cols 3 
and 4). The annual changes in these estimates were converted to constant prices by the 
index shown in Table 4.6 (col.4), then cumulated.
From Table 4.8 (col.2).
One-quarter the estimated rural horse population has been valued at the average 1910-11 
prices for 'medium draught horses' in Melbourne.
From Chapter 2: the numbers of sheep, pigs, dairy cows and other cattle valued in 
1908-09 to 1912-13 average prices.
From Table 4.10 (col.4).
C h a r t  4 . 2
V i c t o r i a :  C om pos i t ion  o f  R u ra l  C a p i t a l  
1870-71 t o  1910-11 
(1910-11  p r i c e s )
£ m i l l i o n
100 _ Unimproved Land
90 _
T o t a l  R e p r o d u c i b l e  C a p i t a l  
( e x c l .  L i v e s t o c k )
40 _
30 _
L i v e s t o c k  ( e x c l .  H o r s e s )
M achinery
1910-111900-011890-911880-811870-71
S ource :  T a b l e  4 . 1 0
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more slowly than any oilier component. By 1910-11 live­
stock represented less than one-quarter of total 
reproducible capital.
The fastest growing portion was the value of improve­
ments to land, embracing a wide collection of asset types 
which we would have preferred to disaggregate into buildings, 
fences and other structures, and improvements proper (such 
as clearing and draining). At the beginning of the period 
all 'improvements' accounted for two-fifths of reproducible 
rural capital, but by the end of the seventies it had 
superseded livestock as the single most important category. 
By 1910-11 it dominated the aggregate figure, accounting 
for two-thirds of all capital. The extremely rapid growth 
in this component during the seventies and eighties, 
followed by a fairly rapid fall in the early nineties, 
suggests that the deflation procedures employed (Section 
4.5 above) may not have allowed fully for the financial 
appreciation in land values that occurred at this time.
On the other hand the 1880s, in particular, saw the 
movement of agriculture and dairying into areas such as 
the mallee and parts of Gippsland. These were more heavily 
timbered than the Wimmera or Northern Districts and required 
much greater expenditure on land clearing and preparation. 
Further, it was in the late 1880s that large-scale rural 
irrigation projects were first launched (at Mildura).
Draught horses and machinery combined accounted for 
only 10 per cent of reproducible capital throughout the 
period. The share of the latter actually fell slightly 
during the 1880s. But in the 1890s machinery was the 
only capital item to show a positive growth and between 
1900-01 and 1910-11 grew at more than three times the 
rate of any other component. In this view, at least, 
'mechanisation' was a post-1890 phenomenon, having grown 
less rapidly than total rural capital in both preceding 
decades.
For several reasons direct comparisons cannot be 
made between these estimates of reproducible rural capital 
in Victoria and Professor Butlin's L1962] estimates of 
gross capital formation in the rural industries. A change- 
in-stock measure obtained from Table 4„10 would relate to
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Table 4,11
Victoria: Composition of Rural 
Reproducible Capital 1870-71 to 1910-11b)
Years Machinery Draught Improvement s Livestock Total
ended and horses to land (exc1 .
March implements horses )
X i ) (2 ) (3 ) (4) (5)
1870-71 3.69 6.04 40.82 49.45 1 0 0 . 0 0
1880-81 3.58 6 . 0 1 5 2 . 2 1 38.19 1 0 0 . 0 0
1890-91 2.59 5.84 61.17 30.40 100.00
1 9 0 0 - 0 1 2.. 99 5,55 6 2 . 5 0 2 8 . 9 6 100.00
1 910-1 1 5.02 5.08 6 6 .34.... 23.56 1 0 0 „ 0 0
Source: Table 4.10
Note. Totals may not add due to rounding
Table 4.12
Victoria: Growth of Rural Reoroducib1e
CapitalT 
(per cent
1870-71 to 
change per
1 910-1 1
decade )
Years ended 
March
Machinery
and
implements
Draught
horses
Improve­
ments to 
land
Live­
stock 
(exc1 . 
horses
Total
1 870-71 to 1880-81 60.4 64.4 1 1 1 . 2 27.5 65.1
1880-81 to 1890-91 1 7 . 8 58.4 9 1 . 2 29c 9 6 3 . 2
1890-91 to 1 9 0 0 - 0 1 9.3 -1 0 . 1 -3.3 - 9  0 9 “5 . 4
1 9 0 0 - 0 1 to 1910-11 1 20.7 20.3 39.7 7.1 31 . 6
Source: Table 4.10.
net investment. Annual estimates of replacement investment 
would have to be obtained in order to make my measures 
comparable in concept. In addition there are differences 
in coverage. I have made no explicit allowance for 
forestry and fisheries, which are included in Professor 
Butlin's definition of the rural sector, although 
differences on this account are probably insignificant.
More important is my inclusion of an estimate - albeit 
extremely approximate - for draught horses. This 
particular capital item was an integral part of the 'equip­
ment' on the farm, closely associated with the increasing 
use of machinery. One of the principal characteristics of 
rural mechanisation in the twentieth century has been the 
substitution of the tractor for the farm horse. But this
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particular compositional change in rural capital had 
not commenced by the end of the 1870-1910 period.
Finally we have attempted, as described in 
Section 4.5, to incorporate allowances for all forms of 
Improvements to farm land. Considerable uncertainty 
about the precise coverage of these figures persists; 
however, they do include the value of land clearing and, 
probably, of residential structures on rural properties.1
The Victorian rural capital figures may be compared
with those available [Tostlebe 1957] for major regions
within the United States, which at this time were passing
through a similar phase of rural development - the mid-
western and Pacific coastal states. As in Victoria, land
dominates total physical assets. Machinery and
implements, for example, appear to have been equally
insignificant at the beginning of the period, but show
2quite similar gains in relative importance by 1 9 1 0 .
At the beginning of this chapter I pointed to the 
changing views of economists, regarding the role of 
capital in economic development and the emphasis now 
placed on characteristics other than the sheer volume 
available for use in production. Because of the nature
In theory, that 'portion' of the farm house not directly 
used in rural production should be excluded from rural 
capital stock estimates. In practice, a strict 
commercial/residential distinction is not possible.
2
Machinery and Implements in Total Rural Capital“ffj
. Victoria Corn Belt Great Plains Pacific
1 8 7 0 - 7 1 / 1 8 7 0 0.7 1 . 0 1 . 1 0.5
1880-81/^880 1 . 1 1.0 1 . 4 0.7
1890-91/1890 1 . 1 1 .2 1 .5 1 .2
1900-01/1 9 0 0 1 . 1 1.6 1.8 1 . 4
1910-11/1910 2 . 2 2.2 2.6 2.1
Victorian figures from Table 4.10. American from 
Tostlebe [1957:66-9] are based on 1910-14 prices, have 
been adjusted to exclude crop inventories, and relate 
to calendar years.
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of the source material available, 1 have used a method 
of capital stock estimation that does not require 
evidence on (or reveal changes in) the average age of 
rural capital on Victorian farms during the period. 
Changes in the rate of net capital formation do not 
necessarily reflect at all closely the rate at which new 
capital (gross investment) is added to the existing 
stock creating a potential for the rapid adoption of 
new (embodied) technology. However, since the absolute 
size of the aggregate stock of reproducible rural capital 
in 1870-71 was small relative to its subsequent growth 
and since it largely resulted from comparatively recent 
investment, asset scrappage may not have been at all 
important during the late nineteenth century. Under such 
conditions net investment might closely reflect the 
level of gross additions to capital, although the 
correspondence is certain to have diminished throughout 
the period.
Some of the major compositional characteristics of 
rural capital are shown in the estimates. But the 
large item 'improvements to land' remains as a 
heterogeneous aggregation of asset types, representing 
the most unsatisfactory consequence of our estimation 
method. A finer break-down of asset types on large 
pastoral properties (as recorded in station records ) has 
provided previous researchers with a basis for building 
up a fairly clear picture of capital formation in this 
industry. But the agricultural industry was at least as 
important in Victoria and here, as recently emphasised, 
'local and regional historians will probably have to 
provide the evidence before anything can be done to 
assess this aspect of capital formation at all 
accurately' [Bate 1970:215]•
CHAPTER 5
GROWTH AND CHANGE IN RURAL ACTIVITY
5•1 The Pattern of Rural Development
A statistical outline of rural growth, in Victoria 
has been charted in the preceding three chapters through 
the derivation of annual series of output and capital 
and decennial employment estimates. These provide only 
the barest outline, however, of the course of rural 
history during the period. In the next few pages an 
attempt is therefore made to discuss some major trends 
and characteristics of these years not directly reflected 
in the aggregate time series. Against this background 
and in the remainder of the chapter, attention is 
focussed specifically on the changes in production methods 
which accompanied the expansion of rural activity. The 
output and input estimates provide a convenient point of 
departure for an assessment of the extent to which 
increases in production resulted simply from increases in 
the quantities of resources or from rising efficiency of 
resource use, and whether rural development involved 
changes in the relative importance of different resources. 
The statistical evidence of sectoral growth is 
summarised in index number form in Chart 5.1» Several 
features, discussed in earlier chapters in connection 
with the figures underlying these index numbers, are 
quickly apparent. Output grew more steadily before 
1 8 9 0 than after when wide short-run fluctuations are 
prominent. The input of (unimproved) land was virtually 
constant over the period as a whole, although it showed 
some minor variation over shorter periods. The growth 
in reproducible farm capital (including the value of 
livestock changes) kept pace with that of output if a 
comparison of 18 7O and 1 9 1 0 is made; but to 1 8 9 0 net 
additions to capital outstripped the growth in production, 
while the reverse was true of the succeeding two decades. 
And despite a 2 5 0 per cent rise in production the index 
of labour input increased over the forty years by only 
86 per cent, indicating a substantial gain in (measured) 
farm labour productivity.
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Victoria: Indexes of Rural Output 
and Inputs 1870-71 to 1910-11 
(1870-71 = 100)
Capital (excl. land)
t H
Output
Labour
Land
1900-011870-71 1880-81 1890-91 1910-11
None of these observations can be regarded as 
suggesting that the Victorian experience as revealed 
in our estimates departed from the general picture 
presented in existing accounts of Australian rural 
development. The investment 'boom' of the 1880s, the 
output instability of the decade after 1895, the 
relatively complete (initial) occupation of Victoria 
by the beginning of the period, and the expectation that 
substantial gains in productive efficiency were achieved 
in Australian farming by the first world war are all at 
least suggested by previous writers. To this point our 
contribution has been to attempt a more precise 
assessment of the magnitude and timing of some of these 
features- at least for Victoria.
But these sectoral aggregates disguise many 
important characteristics of the period essential to an 
appreciation of the pro cess of rural development in 
Victoria. The reduction to comparability of inputs and 
output of quite different physical form through valuation 
procedures results in a substantial loss of historical 
evidence, although an effort has been made in each of the 
three previous chapters to pay particular attention to 
the composition of measured output, employment and capital. 
What has not received due emphasis is the regional diver­
sity of experience which is 'netted out' in the process 
of securing sectoral aggregates. Take for example 
output, Estimates of physical output for Victoria as a 
whole may be viewed as a weighted index of yield 
coefficients (bushels of wheat per acre, pounds of wool 
per sheep, etc. ) and physical inputs (acres in wheat, 
sheep shorn, etc.) in each region, where the weights are 
provided by the share of each in the total. Changes in 
the aggregate index through time can result from changes 
in the level of inputs, the yield coefficients, from
adjustments to the regional weights, or any combination 
1ol these. In this section an effort is made to sketch
We ignore both aggregation problems and changes in 
technology in this simple illustration.
the regional composition of rural activity in Victoria 
between 1 8 7 0 and 1 9 1 0 and some of the major shifts which 
occurred in it. And we shall consider inputs as well as 
output, and how our statistical evidence may be integrated 
into the broader discussion of growth and change in 
Victorian farming,,
Regional Variation in Rural Activity: Although the
total area occupied for purposes of rural production 
changed comparatively little throughout the period, there 
did occur marked changes in land use in different parts 
of the colony. In other words the rural development 
pattern summarised in Chart 5.1 (the application of 
increasing quantities of labour and capital to a 
comparatively constant land base) did not occur uniformly 
in all regions; and this was associated with inter­
regional variations in rural product-mix.
The history of land settlement (or more accurately 
closer settlement) in Victoria between 1 8 7 O and 1910 may 
be divided into two phases. The first related primarily 
to the Wimmera and Northern districts, and to the 1870s. 
bnder the terms of Grant's Land Act of 1869 thousands of 
selections were taken up in this area converting it from 
large-scale sparsely settled grazing occupation to medium­
sized farms producing mainly wheat. Although described 
as 'perhaps the most successful in Australia' [Roberts 
1968:253], the 1869 Act came increasihgly to be blamed 
for the financial hardship many selectors experienced 
toward the end of the decade. The 3 2 0 acre maximum area 
permitted each selector was considered uneconomic, and 
the rental and improvement requirements particularly 
onerous in view of the run of dry seasons from 1 8 7 3 . A 
parliamentary inquiry into the operation of the Act has 
provided historians with a larger body of evidence on the 
settlement process and economics of agriculture than for 
any other area of the colony in the late nineteenth 
c entury.
Three documents were published as parliamentary papers: 
a Progress Report [V.P.P#> 1 8 7 8 , no. 65,11 pp], the Minutes
of Evidence [V.P.P., 1 8 7 9 - 8 0 , no.7 2 , 4 3 0  pp], and a final
Report [V.P.P., 1 8 7 9 - 8 0 , n o .73, 43 pp].
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In fact, the conversion of this area to agricultural 
production marked the end of comparatively easy and in­
expensive closer settlement. The relatively treeless 
Wimmera j^resented few difficulties to the selector 
bringing his land quickly into production and securing 
an immediate return on his investment. By the beginning 
of the 1880s, however, remaining Crown Lands potentially 
available for closer selection were confined mainly to two 
areas - the Mallee in the north-west of the colony and 
Gippsland in the south-east. And both of these posed 
altogether more difficult challenges to intensive develop­
ment .
The Mallee was discovered during the 1880s to be
suitable for agriculture as well as grazing as a result
of the development of a method of partially clearing the
'mallee scrub' and cultivating with 'stump-jump' imple- 
1ments. I he process was nonetheless slow and expensive, 
and the yields per acre obtained were comparatively low.
The issue of leases for the further development of this 
area may be dated from 1884.
In Gippsland the natural vegetation was not low 
scrub but dense eucalypt forest, the cost of clearing 
being much higher again. Here, the relatively abundant 
rainfall made for ideal conditions for commercial dairy 
farming, and from the late eighties the laborious clearing 
of areas was commenced.
A summary of some aspects of these changes in regional 
land use is provided in Tables 5*1 and 5.2 In 1870, 
three-quarters of all rural holdings in the colony were 
accounted for in only three districts - Central, North- 
Central and Western (Table 5.1 ). By 1890, when the first 
phase of closer settlement was complete, the share of 
these longer-farmed areas had been reduced to one half, 
principally as a result of the creation of new farms in the 
Wimmera and Northern districts. The second phase emerges 
clearly after 1890; the proportion of rural holdings in
1 This is discussed further in Chapter 7
Table 5 . 1
Victoria: Distribution of Farms by District
Selected Years 1870-71 to 1910-11
(per cent )
1870-71 1 890-91 1900-01 1 910-1 1
C entral 32.4 22.1 23.1 23.2
North-C entral 20.2 11.9 10.9 8.9
W estern 22.4 15.9 15.5 16.9
Wimmera 3.8 11.9 9.7 9.0
Mallee 0.1 1.7 3.7 5.6
Northern 9.4 17.9 1 7.0 15.9
North-Eastern 7.8 9.3 9.0 7.6
Gippsland 3.8 __9>2 11.2 12.8
Sources: Victorian Statistical Registers and Census Report 
Note: Figures may not sum to 100.0 because of rounding
Mallee and Gippsland rise, while that in other areas 
remains steady or declines.
Some of the principal locational changes during the 
period in agriculture, dairying and pastoral farming may 
be indicated by means of proxies for each type of 
activity. In Table 5.2 is shown the distribution by 
district of the acreage planted in wheat and the numbers 
of sheep and dairy cows. These proxies have weaknesses, 
of course. Wheat production is determined by yields as 
well as acreage planted, but the former was subject to 
such wide int er-temporal variation that the latter 
appeared to be the superior indicator. And even though 
wheat was the dominant grain crop, it has to be recalled 
that oats, barley and fodder production were also 
important agricultural commodities. The chief difficulty 
in using sheep or cow numbers as indicators of regional 
pastoral or dairying activity is that mixed farming was 
a feature of the rural scene throughout the period - a 
few sheep run on a grain property, or a few cows kept for 
household supply on a holding principally devoted to 
non-dairying activity. The indicators chosen should 
serve nevertheless to point up both the magnitude and 
geographical direction of the most important regional 
shifts in types of farming during the period.
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Table 5.2
Victoria: Distribution of Acreage in Wheat 
and Numbers of Sheep and Dairy Cows 
by District 1870-71 and 1910-11 
(per cent)
Acres Planted 
Wheat
Number of Sheep Number
Dairy
of
Cows
1 871-72 1910-11 1880-81 1910-11 1880-81 1910-11
C entral 
North-
12.7 2 . 3 9.5 8.2 26.3 19.5
Central 31 . 1 1 . 8 6.6 8.1 15.4 6.6
Weste rn 18.2 7.2 48.2 31 . 8 16.8 23.4
Wimmera 3.8 26.9 15.7 1 7. 1 5.3 3.5
Mallee 0.0 27.5 2.9 5.3 0.5 2.4
Northern
North-
22.3 31.0 12.0 15.9 16 „ 4 13.0
Eastern 9.4 2.8 3.9 6.1 10.6 9.4
Gippsland 2.3 0,5 1 .2 7.5 8.9 22.2
Victoria 1 00.0 1 00.0 1 00.0 100.0 1 00.0 100.0
Source: Victorian Statistical Registers
Notes : Totals may not add to 100 due to rounding., The 
choice of initial years was determined by the 
availability of county information on which district 
estimates could be based, Prior to 1871-72 wheat 
acreage figures were published partly by Unsettled 
District; prior to 1878-79 livestock numbers were 
published partly by Pastoral Districts - 1880-81 
has been chosen because of the more comprehensive 
enumeration likely in a year of a Population Census.
At the beginning of the period most of the wheat in 
the colony was grown in counties near Melbourne (Central 
and North-Central districts, and eastern counties in the 
Western district), although by this time the re-location 
of the industry to the plains north of the Great Dividing 
Ranges was already under way - particularly in the North­
ern district. By the end of the period this transfer was 
complete, with the Northern, Wimmera and Mallee districts 
combined accounting for 85 per cent of the acreage planted, 
and the three longer-farmed districts only 11 per cent„
The shifts which are indicated in pastoral and dairying 
are less dramatic. Sheep numbers were heavily concentrated 
in the Western district in 1880-81; by the end of the 
period this dominance had been reduced, although not 
eliminated. The importance of the Northern areas of the
colony (Wimmera and Northern districts) increased slightly, 
but the largest change occurred in Gippsland (a rise of 
6.3 percentage points). However, Gippsland became much 
more important as a dairying rather than sheep-raising 
area. With this industry, there was a remarkably even 
distribution throughout the colony at the beginning of 
the period, with the exception of the influence of Melbourne 
on adjacent counties. The changes during the 1880s which 
permitted long-distance haulage of dairy products, and 
the commercialisation of the industry, were accompanied 
by a greater concentration of dairy cattle in the heavier 
rainfall areas, especially Gippsland, and a decline in 
the proportions in the drier northern areas.
The aggregate output and input estimates for all 
rural industries in Victoria have been shown to disguise 
important regional differences in the timing of closer 
settlement, and in changes in product mix. But there 
are other important features of regional rural development 
in the period which are not directly reflected in these 
sectoral aggregates.
The volume of output and annual changes in it were 
influenced by regional variations in crop yields, fleece 
weights and milk yields per dairy cow„ In agriculture, 
shifts in the location of the principal grain-growing 
areas coincided with a long-run tendency for average 
wheat yields per acre at first to decline, then from 
about the turn of the century to rise. However, this was 
the result of several influences at the regional level.
In the older wheat-growing counties yields had been 
declining since before 1870 due to a failure by farmers 
to adopt restorative management practices such as 
fallowing and rotation cropping. Initial yields in the 
Wimmera in the seventies were not very different from 
those currently achieved elsewhere. However a downward 
trend in yields in the northern areas as a result of 
continuous cropping soon became evident. Despite an 
upward turn in yields in the then minor producing 
counties, the average for the colony as a whole continued 
to decline until the end of the century [Dunsdorfs 1956J .
The concurrent expansion in output and decline in
yields per acre was the result of several factors well
known to contemporaries and not neglected by historians.
Since farmers have no particular desire to maximise
returns per acre, their response to declining yields was
to expand the acreage under production. If their farm
size proved a constraint on this, they were encouraged
to move elsewhere to larger holdings, or look round
for means to expand their existing holding. The
declining price of wheat accentuated this process.
Together they brought about the shift in the industry
and encouraged tendencies to continuous cropping. And
the provisions of the land legislation, it was held,
exacerbated the situation, tending to encourage a
repetition of American experience which should have
served as a warning to Victorians:
In both countries the result of this 'liberal' 
land legislation has been a system of exhaustive 
tillage by which the cream has been taken from 
the land, which has then been abandoned by the 
original selectors, who, locust-like, have 
moved on to new areas to repeat their work 
of devastation.
... Meanwhile the value of grain has fallen, 
through over-production, until the return is 
insufficient to pay the cost of growing and 
marketing. those selectors who have settled 
in inferior climates or on soil of second 
quality are therefore unable to meet their 
obligations to the state. ... Instead of 
prohibiting these men from disposing of their 
holdings to neighbours, every facility should 
be afforded them to do so. The state would 
benefit doubly by this, in setting at liberty 
lands that could find profitable work in other 
parts, and in enabling the purchaser of such 
abandoned selections to accumulate a sufficient 
area of land for limited grazing and tillage 
combined, thus getting back to the position over 
which we have unwisely leaped, and to which we 
shall have to return before agriculture can be 
placed on the sound and permanent footing it 
occupied before the occupation-licence system 
was thought of |Aust. 13“11~1880:631]*
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Wheat production was not the only branch of farming 
in which yield variation may have had a significant 
bearing on the temporal pattern of output, or where this 
variation was itself associated with shifts in the 
importance of different regions within Victoria. In the 
dairy industry, and from the sketchy information available 
on regional milk production per cow it seems likely that 
the changes in the geographical distribution of the dairy 
herd noted earlier (Table 5.2) were generaly toward 
areas registering high yields per animal. In Table 5.3 
figures for 1899 indicate that the two districts which 
saw the largest increase in share of the growing dairy 
herd, Western and Gippsland, ranked higher in average 
annual yields than the three areas whose share contracted 
significantly, North-Central, Northern and Central. A 
considerable amount of additional research into the 
history of the dairy industry is required, however, 
before it will be possible to establish the precise
magnitude of the 'regional shift effect' on milk yields
1and production in Victoria before 1910 .
Comparable analysis for the wool industry suggests 
that, so far as ph ysica1 productivity per animal is 
concerned, the growth in Victorian sheep numbers 
occurred most rapidly in areas where, at least at the
2end of the period, average fleece weights were lowest . 
Conversely, the highest yield area (the Western district) 
was precisely that region whose share of the total flock 
was seen in Table 5*2 to have declined most sharply 
between 1880 and 1910. With wool, more so than wheat or 
milk, variations in unit prices for the many types grown 
implies that a very different picture might well emerge
That is, the extent to which measured increases in 
colony-wide annual average milk production per cow 
between say 1870 and 1910 may be attributed to the re­
distribution of the total herd toward higher 'yield' 
areas as distinct from other influences on yields,, For 
a study along these lines relating to late nineteenth 
century American dairy farming see Bateman [1968].2 Average fleece weights of sheep (and lambs) shorn were 
recorded by counties and published in the Statistical 
Registers for the last years of the period. No breakdown 
of the wool by type or the sheep population by breed is 
given.
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Table 5.3
Victoria: Milk Yields Per C 0 w
Per Year bv District : 1899
District Yield (gals )
Proportion of 
Victorian herd (%)
Central 244 1 8c 06
North-Central 260 9.1 8
Western 377 21 . 07
Wimmera 295 3.79
Mallee 258 1 . 28
Northern 247 18.46
North-Eastern 283 10.64
Gippsland 281 1 7.52
Victoria 31 7 100.00
Sources’ Y.B. 1895-98, pp.903-4; Victorian Statistical
Register.
if average value of wool per animal could be estimated
on a regional basis. In addition the sheep became
increasingly a two-product animal, particularly toward 
the end of the period, so that the value of meat 
production should be considered together with that of 
wool.
If we have indicated the limitations of aggregate 
rural out put estimates as a description of rural 
production patterns, much the same can be said of 
estimates of aggregate farm capital. In chapter 4 we 
discussed the compositional characteristics as well as 
the growth in this input. However, the process of 
rural capital formation in Victoria must also be viewed 
in the context of development phases and their regional 
emphasis.
The establishment and equipping of large pastoral 
properties throughout the eastern part of Australia and 
the connections between changes in methods of shepherding 
and farm management and in the volume and composition 
of physical assets, are well described in several studies 
of pastoral investment.1
In particular, see Butlin [1964:57~180]. Also Bailey 
[1966], Butlin and Barnard [1962], Cain [1962], [l963a]? 
[l963bj, and Robertson [1964].
Gradually the pattern of the industry was 
transformed. Slab or bark huts gave way to 
more permanent and costly residences. The 
inefficiencies of shepherding and the shortage 
of labour led to a switch in grazing methods 
to paddocking and the employment of a few 
boundary riders in the place of many shepherds. 
The second stage of capitalisation in the indus­
try was therefore marked with the transformation 
of pastoral methods to include heavy investment 
in fencing. Overlapping in time was the third 
stage, when wool-growers acquired the freehold 
of their runs rather than rely on the insecurity 
of a squatting lease, the more so after large 
sums had been spent on improvements [Bailey
1966:50]
Some regional variation throughout south-eastern
Australia is certain to have occurred , not only in the
asset structure of pastoral holdings but also the period
during which the transition occurred from the semi-
nomadic to more heavily capitalised production methods.
The accounts previously cited referred principally to
the experience of inland New South Wales and Queensland,
on the basis of which it has been claimed that 'the
character of the Australian pastoral station was
transformed during the seventies' [Butlin and Barnard
1962:385]. Some areas in Victoria may have conformed to
this periodisation. For the principal wool-growing
region in the colony (the Western district), however,
the widespread introduction of fencing and associated
changes in station management occurred earlier, during
the late fifties and sixties as the squatters battled
1to secure their hold on the land against selectors.
Farm-level information relating to the investment 
process on non-pastoral properties - grain farms, dairy 
farms, mixed wheat-sheep farms - is more difficult to 
obtain. There is no counterpart to the business records 
of the pastoral companies and finance houses connected 
to pastoral investment which have survived and form the 
basis of the several studies of that industry. Scattered 
comments are found in published local histories, in
See the regional study by Kiddle [1961], especially 
pp.199-200 and 265.
nineteenth century newspapers and in some parliamentary 
1inquiries* It is not easy to assess the bias in these 
samples.
From evidence presented to the Crown Lands Commission 
at Horsham (Wimmera) in 18 7 8 we have pieced together an 
impression of farm establishment costs by type of asset 
(Table 5*4). The calculations are based on a selection 
of maximum area permitted under the 1869 Act.
Table 5.4
Wimmera: Estimated Farm Establishment Costs s 
320 acre Selection over Initial 3 Years:
Late 1870s
(cash outlays plus imputed values)
Rent Improvement s Horses Machinery Total
to land and
livestock
1 2 3 4 5
1 . £
2. Per
96 320 1 00 1 5 0 666
cent 14.4 48.0 1 5 . 0 22.5 1 00.0
Source: Crown Lands Commission of Inquiry Minutes of
Evidence. V.P.P#> 1879-80, no.72
Notes: See text.
The Act required, over the first three years of
occupation, a rental charge of 2/- per acre per year
from the selector, and evidence that 'improvements' to
the value of £1 per acre had been made to the block.
These 'improvements' comprised mainly fencing and 
2building. Fencing costs were estimated to range from 
£45 to £ 5 0  per mile, and the cost of 'fencing in' a 
3 2 0  acre block to be about £ 1 5 0 . The cost of the farm 
house could vary enormously, depending on whether a 
temporary or permanent dwelling was erected. The former 
ranged in cost from £ 5  to £ 5 0 , but 'average outlay' for
Recently, Powell [1970:267“8 0 ] has located in the 
Lands and Survey Department in Melbourne letters from 
selectors to the department which include data on farm 
establishment costs.
2 Under the 1869 Act 'cultivation' could also be 
regarded as meeting the 'improvements' requirements. 
Cultivation meant the cost of bringing new land into crop 
production.
a 'decent house' was put at from £150 to £200,
It follows that 'fencing in' and erecting a 
'decent house' over the first three years would alone 
meet the 'improvements' requirement. Costs incurred in 
clearing land, in constructing non-residential farm 
buildings, and in the provision of water storage and 
reticulation systems also qualified.
The minimum cost to the 320 acre selector of the 
implements 'absolutely necessary to him to carry on his 
work' was put at £150 and included a stripper, winnower, 
reaper, two ploughs and harrows. One witness noted that 
some farmers were 'going in for a double set of machinery, 
two strippers instead of one', but was not explicit as 
to whether these were men who confined their activities 
to a single selection. The cost of horses and stock 
was put at £100.
The total costs of farm establishment given in row 1 
of Table 5 oh (£666) include the imputed cost of on-farm 
labour and materials. A high (but unknown) proportion 
of the cost of 'improvements' would involve no cash 
outlay by the farmer: sinking wells, log-splitting,
ditch-digging, fence construction, and house and out­
buildings construction all had, in the nineteenth century, 
a high on-farm labour content. Contract log-splitting 
and fencing were common; but the farmer and his family 
doubtless accounted in many instances for most of the 
required labour. In order to meet the 'improvements' 
regulations, valuation would have been made at contract 
(market) prices.
How 'typical' the example in Table 5»^ might have 
been is difficult to determine. It depends largely on 
the extent to which the 'average' farmer had no 
difficulty in outlaying the required sums, and spent 
more than £320 on improvements, We do know that intending 
selectors arrived in the Horsham area with widely 
differing financial resources. One witness was asked 
by the Commissioners: 'What is the amount of capital
that the selectors as a rule commence with?', to which
he replied: 'It is an extremely difficult question;
some commence with nothing and some with £1,000'. The 
same question was later addressed to John Langlands, 
a Horsham storekeeper, who suggested 'It is very 
various', but 'Generally from £100 to £200 ‘ c
For properties of considerably more (or less) than 
320 acres, in other areas of the colony, in later decades 
of the period, or which were well beyond establishment 
stage, the composition of assets and outlays may have 
been quite different. Two components of rural capital 
in particular are likely to have shown considerable 
regional as well as temporal variation - land clearing 
and machinery.
The role of machinery in the process of rural 
expansion is the subject of the second part of the thesis. 
Here it is only necessary to stress one important 
characteristic of the growth in machinery capital during 
the 1870-1910 period. Machines and implements in the 
late nineteenth century were not introduced simultaneously 
into all farm functions, but rather were confined initially 
to grain production, later (beginning in the 1880s) 
spreading to the pastoral and dairy industries. Further, 
it should be emphasised that the general acceptance of 
mechanised production methods in any farm operation may 
not occur until some considerable time after their 
introduction on the innovating farm.
We have previously indicated (section 4.5) the wide 
range of land clearing costs quoted in contemporary and 
secondary sources. The main point to emphasise in the 
present context is that the cost of land preparation was 
much lower in the areas settled in the seventies than 
in either the Mallee or Gippsland, or the per acre cost 
of bringing land under irrigation (dating from the 
1880s)„ The areas posing fewest obstacles in terms of 
natural vegetation were thus settled first; the rising 
cost of converting additional land into more intensive 
production is certainly one of the main factors explain­
ing the upward trend in the value of 'improvements to
land' despite the constancy of the land area used for 
rural purposes of some description.
Existing accounts attribute some mechanical innova­
tions with considerable importance in permitting the 
locational shifts in rural activity and the more intensive 
farming of some regions. The early stripping machines 
are believed to have permitted economic wheat production 
on the low-yield northern plains. The stump-jump 
principle, adapted to a variety of cultivation equipment, 
is claimed to have permitted the extension of agriculture 
into the mallee scrub without the need for prohibitively 
expensive land clearing operations. Such claims may be 
somewhat exaggerated. But the point is clear that, 
particularly before 1900, machines and implements should 
be thought of more in terms of their effect on specific 
farm operations in restricted areas of the colony than 
any general and pervasive influence on rural production 
in general.
5.2 Productivity and Technical Change
The output and input estimates obtained in earlier 
chapters were derived partly in order to assess changes in 
rural productivity during the period. This is done in 
the present section. Since the measures of rural labour 
input relate only to the five census years, quantitative 
analysis is necessarily restricted to these dates and to 
comparisons between them.
Factor Prices and Substitution; The changes in 
resource use which occurred during the period are summarised 
in Table 5-5 for four types of farm input - unimproved 
land, labour, reproducible capital and a subset of the 
last-mentioned, machinery capital. Over the forty years 
taken as a whole no two of the inputs rose by similar 
orders of magnitude: land input increased by only k per 
cent, labour by 86, total reproducible capital by 235, 
and machinery by 356 per cent.
1 8 6 .
Table 5.5
Victoria: Growth in Rural Inputs 
Selected Years 1870-71 to 1910-11
1880-81 1890-91 1900-01 1 91 0-1 1
A: 1870 = 100
Land in use 87.8 90.4 103.0 103.6
Labour input 136.8 150.3 1 74.2 1 86.1
Reproducible
capital 165.1 269.4 254.9 335.4
Machinery
capital 160.4 1 89.0 206.6 456 .0
Land/labour 64.1 60.1 59.1 35.7
Reproducible
capital/labour 1 20 .7 1 79.2 146.3 180.2
Machinery
capital/labour 117.3 125.7 118.6 245.0
B : Beginning of previous decade = 1 00
Land in use 87.8 103.0 113.9 1 00.6
Labour input 136.8 109.8 115.9 1 06.8
Reproducible
capital 165.1 163.2 94.6 1 31 .6
Machinery
capital 160.4 117.8 109.3 220.7
Sources: Tables 3.11 and 4.10.
These long-term changes in factor proportions were 
the result of rather different patterns of resource use 
between the sub-periods distinguished in the Table. 
Although the land base declined slightly (12 per cent) 
in the 1870s and underwent an offsetting rise in the 
1890s (14 per cent), it may be regarded as broadly
unchanging in each of the four decades as well as over 
the entire 1870-1910 period. In the 1870s, both labour 
and reproducible capital were applied at moderately high 
rates (37 and 65 per cent respectively), with the latter 
substantially faster than the former. In the following 
decade the growth in rural capital continued unchecked 
(at 63 per cent) but that of labour fell by nearly three- 
quarters (to 10 per cent). The net effect was a much 
larger increase in capital intensity (total reproducible 
capital per unit of labour input) in the eighties than 
in the seventies - 79 per cent as against 21 per cent.
During the 1890s the position was temporarily 
reversed. Labour input rose by 16 per cent but the stock 
of capital declined (by 5 per cent). In the depressed 
conditions of the decade investment failed to grow with 
the workforce, so that our measure of capital intensity 
in rural production also declined. Although both labour 
and capital input showed positive gains in the final 
decade (1900-1910 ), these were not as substantial as in 
either the 1870s or 1880s. One marked difference with 
the pre-1900 period lies, however, in the rate of increase 
of machinery capital. The value of machinery per unit 
of labour had risen only about 20 per cent between 187O 
and 1900, but jumped dramatically by 145 per cent between 
1900 and 1910. The machinery component was relatively 
small in absolute terms within total reproducible 
capital. But by this particular measure, rural 'mechanisa­
tion' in Victoria must be dated from the turn of the 
century rather than thirty or more years earlier when 
machines and implements first appeared in numbers on the 
colony's farms.
The movement in relative factor prices (where 
evidence of these is available) is broadly consistent 
with the observed changes in input proportions. The 
price of rural land rose much faster than the cost of 
farm labour (Table 5.6 ), as expected in a situation where 
the land labour ratio fell by nearly one half. And the 
fall in the machinery prices/wage rate ratio is also 
consistent with the sharp rise in the amount of machinery 
employed per unit of labour. Between the early 1870s 
and the mid-l890s the relative prices of these two inputs 
showed little trend; but thereafter the index fell 
abruptly, coinciding with the sudden rise in machinery 
capital intensity previously noted.
The factor price information assembled in Table 5.6 
cannot be pressed very far in the explanation of 
observed changes (in both direction and timing) in input 
proportions. The poor quality of the three series used 
has been stressed in earlier chapters. And forces 
operating to alter factor combinations in late nineteenth
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Table 5.6
Victoria: Relative Prices of Farm Inputs
1870-71 to 1910-11 
(indexes )'
Y ears 
ended 
March
Land 
values/ 
W age 
rates
Machinery 
price s/ 
Wage rates
Years
ended
March
Land 
value s/ 
W age 
rates
Machinery 
prices/ 
Wage rates
1 871 24.4 2 1 3 . 2 1 891 87.8 1 6 7 . 5
1 872 2 7 . 2 199,2 1 892 84.7 1 70.8
1 873 2 7 . 8 21 7.4 1893 94.2 192.1
1 874 29.5 199.3 1 894 98.4 211.9
1875 3 4 . 9 201.9 1895 109.3 2 3 4 . 4
1876 3 6 . 3 205 , 8 1 896 110.6 221 . 9
1877 39.1 204.5 1897 97.0 215.4
1 878 39.9 201.9 1 898 102.7 219.3
1879 42.3 216.0 1 899 8 O . 5 1 71 . 1
1 880 4 7 . 9 197.5 1 9 0 0 85.5 166.1
1881 50.9 1 90.1 1 901 100.6 1 81 .1
1 882 51 .3 182.5 1 9 0 2 84.5 128.8
1 883 49.0 1 66.1 1903 97.7 118.7
1884 46.8 150.0 1 904 106.4 1 2 5 . 0
1 8 8 5 54.1 164.1 1905 1 2 0 . 7 135.5
1 886 54.0 154.8 1 906 113.6 133.9
1 887 64 . 5 1 5 9 . 6 1907 116.5 1 3 3 . 6
1 888 74.4 161.9 1 908 8 7 . 6 100.2
1 889 7 6 . 3 152.9 1909 91.0 9 9 . 21 890 80.8 149.1 1 9 1 0 95.0 1 0 0 . 5
1 911 100.0 1 01 . 9
Note: Based on indexes of land values/wage rates: 
1 9 1 0 - 1 1  = 1 0 0 , and machinery prices/wage
rates: 1 9 0 9 - 1 0  to 1 9 1 1 - 1 2  - 1 0 0 .
Sources: Tables 4.5, 4.9 and Victorian Statistical 
Registers
century Victorian farming were more complex than can 
adequately be encompassed by a simple theoretical 
model laying particular stress on the average prices 
of a small number of undifferentiated inputs.
Labour Productivity: Over the forty years, output
per unit of labour input rose by 64 per cent (Table 5.7). 
During the 1 8 7 0 s production increased at a slightly 
lower rate than measured labour input, so that a small 
fall in labour productivity occurred. And during the 
1 8 9 0 s the increase in output per unit of labour input 
averaged less than 0.5 per cent per year. Of the three 
decades after 1 8 7 O there seems to have been a 
significantly faster growth in output than in labour
only in the 1880s. However, in the last decade of the 
period, the position changed considerably. Between 
1 9 0 0 - 0 1  and 1 9 1 0 - 1 1 measured labour productivity rose 
by over 3 per cent per year. Hence, this decade alone 
accounts for two-thirds of the increase in farm labour 
productivity in Victoria during the forty years 
following 1870.
Table 5.7
Victoria: Rural Labour Productivity Estimates
1 870- 71 to 1910-11
1 870-71 1880-81 1890-91 1900-01 1 910-11
Series I £ 130.0 1 2 7 . 8 149.1 1 5 6 . 3 213.2II (£) 123.9 121.3 141.5 148.5 205 .1III (£) 141.9 143.0 165.8 173*7 229.5
Series I
1870-71 = 100 100.0 98.3 114.7 1 20.2 164.0
change per
decade (%) -1 .7 16 .7 4 .8 36 .4
annual average
rate of change (^) -0-. 1 7 1 .62 C>.47 3 .15
Source: Tab le 2.10 and 3.11.
Notes: Net output, five-year centered averages.
Labour input - the three series in Table 3.11 
have been used to produce the three labour 
productivity ratios.
These conclusions are based on labour input 
estimates described as Series I in Chapter 3. Sub­
stituting either Series II or Series III figures has 
little effect on the resultant estimates of productivity. 
An exception is that for the 1870s,use of the Series III 
labour input estimates yields a small positive change 
(0 . 8  per cent) in output per unit of labour rather than 
the slight falls recorded with the two other measures 
of labour input. More generally, the insensitivity of 
the labour input measures themselves to changes in the 
male equivalents ratios noted in Chapter 3 carries over 
to their negligible effect on measured changes in 
rural productivity.
Changes in labour productivity are, however, of 
limited use in assessing overall changes in the efficiency 
of rural production. In a two-input model, where there 
factor-factor ratio remains unchanged, there would be 
no difference between changes through time in a partial 
and a more comprehensive measure of productivity. But 
the Victorian experience saw variation in measured capital 
labour ratios. The value (in end-of-period prices) of 
total capital per male equivalent in the rural workforce 
was £2,120 in 1870-71, and in the succeeding four census 
years was £1,600, £1,781, £1,623 and £1,708.1 In the 
1870s and 1890s, in other words, the stock of rural 
capital grew more slowly than our measure of rural labour 
input; for the 1880s and 1900s the reverse situation 
applied. Under such conditions the interpretation of 
labour productivity estimates cannot proceed on the 
assumption that they are a satisfactory proxy for 
changes in output pet unii of total input.
Technological Change - the Solow Method : W e h ave
adopted the Solow [1957] approach to the measurement of 
rural technological change. In part, our choice has 
been restricted by the nature of the output and input 
data. Also, this method has been used in studies relating 
to Australian farming in more recent years [Herr 1964;
1966 ], so that some limited comparison would then be 
possible between nineteenth and twentieth century experience. 
Finally, although major advances in analytical methods 
have occurred over the past decade, the Solow-type 
approach is still frequently used, and would seem an 
appropriate first step for research in this area.
The measure of technological change obtained by 
this method is a 'residual' of the rural output per unit 
of rural labour minus rural capital per unit of labour.
That is, all influences on labour productivity other than
The corresponding figures for reproducible capital 
(i.e„ excluding the value of unimproved land) per unit 
of labour are as follows: £424 (1 8 7 0 - 7 1 ), £ 5 1 2  (1880- 
Si), £ 7 6 0  (1 8 9 0 -9 1 ), £621 (1 9 0 0 - 0 1  ), and £764 (l910-1l).
changes in capital intensity accrue to technological
change. In one sense, we obtain a measure of the 'area
of ignorance' as to the sources of productivity change,
It has been argued, however, that the 'residual'
is rather a positive measure of the effects 
of technological changes since it is measured 
as a kind of surplus, i.e. the amount of 
output not distributed to factors according to 
their marginal productivities. Such surplus 
forms a source of profit which will generally 
disappear in the course of time because of 
the dissemination of the new technology which, 
in turn, results in the change in the marginal 
productivities of factors ... The models of this 
[Solow] type measure the effects of technological 
change as a whole. To discern the qualitative 
aspects of technological change, we should use 
some other models which distinguish the effects 
of technological change such as the change in 
efficiency of each factor of production and in 
the substitution or complementary relation 
between different factors, and the effects of 
various non-conventional factors [Sawada 1970: 
138].
With this measure of technological change three
assumptions are made in order to separate movements along
from shifts in a production function. These are (l)
that technical change is neutral, (2 ) that there exist
constant returns to scale, and (3 ) that the sector (or
economy) is in equilibrium so that each factor will be
paid its marginal product. The extent to which these
conditions are violated in the rural economy of Victoria
in the late nineteenth century is difficult to determine.
We have previously noted (Chapter 3 ) evidence indicating
that the supply of labour may not always have been
responsive to changes in rural wage rates. This does
not necessarily imply a sustained state of disequilibrium
in the rural sector. At any event, although these
assumptions are restrictive, there is no reason to think
the statistical results obtained are any less tenuous
1than those obtained in many similar studies.
A critique of standard methods of productivity 
measurement, with particular reference to the empirical 
validity of the underlying assumptions, may be found in 
Griliches [1963 ] study of U.S. agriculture.
It must be remembered, however, that they are implicit 
in the conclusions reached.
A production function relates all inputs used in 
the production process to output; the two inputs 
conventionally distinguished being labour (N) and capital 
(K) which in this study includes land as well as all forms 
of reproducible capital. The production function may be 
expressed as
Q = f(K, N, t) (1 )
where Q represents output and t is a time variable used 
to measure technological change, and described by Solow 
[1957:31 2 ] as Ja shorthand expression for any kind of 
shift in the production function. Thus slow-downs, 
speed-ups, improvements in the education of the labour 
force, and all sorts of things will appear as "technical 
change".'
Since it is assumed that only neutral technical change 
occurs, Eq„(i) may be re-expressed as
Q = A(t)NaK^ (2)
The assumption of constant returns to scale means that
a + ß = 1, so that Eq. (2) may be rewritten in terms of
output per unit of labour and capital per unit of labour
N = A(t> (i) (3)
Eq. (3) can be written in a logarithmic form, where A 
indicates the change in value of a time series between 
two periods
Alog (Q/N) = Zilog A(t) + ßAlog (K/N ) (4) 
More simply, the differences in the logarithms may be 
expressed as percentage changes in the underlying series
A (Q/N) A A (t ) . K A(K/N) (5)
Q/N A(t) K/N
The assumption of pure competition enables ß to be 
equated with the share of capital in output. Given 
estimates of Q, N, K and ß we can then estimate the 
centage change in the production function (A/A) 
residually by re-arranging Eq. (5) to obtain
per-
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where q = Q/Nf k = K/N and dots refer to time derivatives. 
That is, the change in labour productivity resulting 
from changes in capital intensity is subtracted from the 
overall change in output per unit of labour input to yield 
a residual change in production resulting from a (neutral) 
change in technology.
The data required to estimate the components on the 
right hand side of Eq. (6) were, with the exception of 3,
obtained from earlier chapters. The net rural output 
estimates in Table 2,10 were used for Q, the estimate of 
the total stock of rural capital (including land) from 
Table 4.10 for K, and the Series I estimates of rural 
labour input from Table 3.11 for N. The Q estimates were 
five year annual averages centered at the census years.
The estimation of 3 was obtained residually for 
each sub-period by the following method. The share of 
output accruing to labour (a) was estimated
a = wN
Q
at each census year, where w was the average annual wage 
paid to agricultural labourers throughout the colony.
Both w and Q were taken as five-year averages centered 
on the five census years, and w was further converted to 
constant (l908-09 to 1912-13 average) values. From the 
assumption that the production function is homogeneous of 
degree one, values of 3 were obtained as 1 -a.
The q/q estimates in row 1 of Table 5.8 are those 
previously shown in Table 5.?, and discussed in connection 
with the several rural labour productivity series. The 
changes in capital intensity between each period (k/k) 
were marked - a fall of nearly one quarter in the 1870s, 
a slight rise in the 1880s, an offsetting fall in the 
nineties, and a rise in the 1900-1910 period that left the 
end-of-period k value only 81 per cent of the 1870-71 
value. The explanation of this surprising result lies 
in the dominance of the total capital series of the land 
component, which changed little over the period as a 
whole, and declined somewhat in the 1870s. If land is
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Table 5*8
Victoria: Measures of Rural Technological 
Change 1870-71 to 1910-11
1870-71 1880-81 1890-91 1900-01
to to to to
1880-81 1890-91 1900-01 1 910-11
(1 ) q/q (per cent) -1.7 16.7 4.8 36.4
(2 ) k/k (per cent) -24.5 11.3 -8.9 5.2
(3 ) Share of
capital ( ß) 0.556 0.607 0.628 0.684
(4) A/A (per cent) 11.9 9.8 10.4 32.8
(5) Cumulative #
index of A/a 111.9 
(1870-71 = 100)
121.7 132,1 164.9
Sources and N o t e s ’ See text
excluded from the measure of capital, the substitute k 
values for row (2 ) of Table 5.8 for the four decades are 
+20.8, +48.4, -18,3 and +23.0 per cent respectively,
with an overall growth in capital intensity of 80 per 
cent 1870-71 to 1910-11 instead of a fall of 19 per cent 
as recorded when land is included.
The increases in measured technical change through­
out the period was 65 per c e n t ; yet the last ten years 
appears to have accounted for half of this. In the 
three preceding decades, A/A rose on average by about 
1 per cent per annum, showing little variation from one 
sub-period to the next. Between 1900 and 1910 there 
appears to have been a sharp change, with the average 
annual A/A reaching about 3 per cent per annum.
Capital Intensity and Measured Increases in the 
R e s i d u a l : The estimates obtained so far may be used to
indicate the extent to which changes in rural labour 
productivity were the result either of variations in the 
amount of capital available per member of the rural 
workforce or to technical change. It is clear from the 
following Table (5.9) that changes in capital intensity 
contributed little to labour productivity improvement, 
with the exception of the 1880s when about 37 per cent of
the measured increase may be attributed to this source. 
During the 1870s and 1890s the contribution was 'negative'. 
And in the 1900-1910 sub-period, which registered the 
highest A/A, the rise in k accounted for only 7 per cent 
of the recorded rise in productivity.
Table 5.9
Victoria: Changes in Rural Labour 
Productivity Attributable to Technological 
Change and Capital Intensity 1870-71 to 1910-11
1 8 7 0 - 7 1  
to
1880-81
1880-81 
to
1890-91
1890-91 
to
1900-01
1 9 0 0 - 0 1  
to
1910-11
1 8 7 0 - 7 1
to
1 910-1 1
Index at end 
of period 
(initial year = 1 0 0 ):-
qA
98.3
1 1 1 . 9
116.7
1 0 9 . 8
1 04.8 
110.4
136.4
1 3 2 . 8
164.0
164.9
(q/A) 100 87.9 1 0 6 . 2 95.0 102.7 99.5
Change in q 
due to :- 
k 
A
-1 2 . 1
10.4
6 ,2
1 0.5
-5.0
9.8
2.7
33.7
-0.5
63.5
Sources and Notes: see text.
This result is attributable primarily to the fact 
that the measure of capital is dominated by land, 
especially toward the beginning of the period. It will 
be recalled (Table 4.10) that whereas the index of 
unimproved land input changed little over the period as a 
whole, that of remaining components of the stock of rural 
capital more than trebled. The result was that the 
total capital labour ratio falls over the forty years 
although the reproducible capital labour ratio rises by 
80 per cent (Table 5.10). What is required, for finer 
analysis of the sources of rural productivity change in 
Victoria, is that the production function used to 
describe the sector explicitly recognises the major 
categories of rural capital.
Table 5.10
Victoria’ Alternative Rural Capital Labour
Ratios 1870-71 to 1S>1 0-1 1
(1870-71 = 100)I
1870-71 1880-81 1890-91 1900-01 1910-11
k (incl. land) 100.0 75.5 84.0 76.6 80.6
k (excl. land) 100,0 1 20.8 1 79.2 146.5 1 80.2
Sources and notes : see text.
The measured increase in technical change in Victoria
between 1870 and 1910 (65 per cent increase in the index
of A/A) compares closely with that recorded using similar 
methods for the 37 years 1922-1959 for Australia (56 per 
cent) [Herr 1964:101] . As with the Victorian estimates
those for Australia showed considerable sub-period varia­
tion, However, one difference is the somewhat closer 
correspondence between changes in capital intensity and in 
rural labour productivity in the Australian study. The 
results - as with those presented in this section - 
undoubtedly are sensitive to differences in the quality of 
the underlying data. But the possibility that disembodied 
changes in rural technology in Australian farming may have 
been especially important just prior to the first world 
war bears further investigation,
5.3 Changes in Production Organisation
In assessing the factor rearrangement that accompanied 
rural development in Victoria, and also in the search for 
possible sources of measured increases in rural labour 
productivity, attention should be drawn to the increased 
importance of machinery capital, particularly in the last 
decade of the period (Table 5.5 above). Since the 
second part of this thesis is devoted to closer analysis 
of several aspects of the history of farm mechanisation 
in Victoria, however, it is not intended to pursue further 
in this chapter the course or consequence of machinery 
adoption. Rather, a survey is made of non-mechanical 
changes in production methods in the late nineteenth 
century, partly in order to place the later concentration 
on mechanical technology in broader perspective, and partly
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to assess whether non-mechanical innovations might also 
account for the marked improvement in rural productivity 
performance after the turn of the century.
Unlike the influence of, say, increases in capital 
intensity, no statistical assessment has been made of 
the changes in farming methods and organisation surveyed 
in this section. Indeed, their selection has been based 
on very general assumptions concerning a likely relevance 
to the course of rural growth and productivity that has 
been charted.
We therefore examine in turn three features of the 
rural scene in Victoria in 1910-11 which are in some 
contrast to that of forty years earlier, and had, we 
believe, considerable bearing on the rate of rural 
growth and efficiency. These features were the changes 
in the size of farms; changes in the composition of 
activity on individual farms; and some aspects of farm 
management involving rotation cropping, fallowing and 
use of fertilisers.
Farm Size: Although the total area occupied for 
purposes of rural production changed very little between 
1870 and 1910, the number of farms rose from 38,558 
to 64,651« The fall in the colony-wide average size of 
rural holding implicit in these figures (from 958 to 
584 acres) does not reflect, however, the complex 
changes occurring within the period and between regions.
Unfortunately, the statistical evidence of changes 
in the average size of farms is poor; satisfactory 
county-level estimates can only be obtained for four 
census years^ - 1871, 1891» 1901 and 1911« These are
The 1881 census did not include questions on 'Land 
and Livestock'. From the annual rural censuses prior 
to 1905 there was published only the number of holdings 
on which cultivation was practised. And before 1881, 
the number of pastoral stations were published on the 
basis not of counties/districts but Crown Lands 
Commissioner's Districts: no satisfactory method of
converting these to county-level estimates was found. 
Further, it was noted that regional estimates of average 
farm size are sensitive to changes in the number of 
holdings estimate. For these reasons, figures are 
quoted only for the four census years about which we 
have a fair degree of confidence.
sufficient to reveal, however, the principal features of 
regional experience (Table 5.11 ). Three very broad 
patterns emerge from an inspection of the figures. In 
the counties nearest to Melbourne, farms were the 
smallest in the colony throughout the period, frequently 
less than 200 acres. Changes in size were not great, 
some tending to decline, some to rise. Second, in most 
of the Western District the farms were larger (at 500 
to 1,500 acres), but also comparatively static in size. 
Third, the rest of the colony showed large to extremely 
large farms at the beginning of the period (from 1,000 
to over 100,000 acres), a very marked fall (generally to 
well under 1,000 acres), followed by a clear tendency to 
increase by the end of the period. The timing of this 
shift from decreasing to increasing farm size varied 
inter-regionally, as did the absolute size of farm. Of 
the 21 counties in the northern and eastern areas, 11 
registered (for the 1870-1910 period) a minimum size in 
1890-91, six in 1900-01 and four in 1910-11.
A full explanation of these regional farm-size 
patterns would require an extensive knowledge of the 
rural history of each District. Here it is only 
possible to suggest, tentatively, some of the factors 
likely to have been most important. The first is the 
obvious and well-documented process of sub-division of 
larger holdings or of Crown Land under the terms of a 
succession of Land Acts, Before 1869 the maximum area 
permitted under the selection laws was 640 acres; there­
after it was reduced to 320. Of course, the evasion of 
legal requirements is well known, especially with 
respect to the selections taken up during the 1860s, 
Since fictitious ownership arrangements would not be 
reflected in de facto operation of a farm, the farm 
size statistics may be biased downwards in some areas. 
The principal regions in which sub-division of holdings 
occurred were the Vimmera and Northern Districts between 
1870 and 1890 (from 13 to 29 per cent of all farms),
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T a b l e  5 . 1 1
V i c t o r i a ;  A v e r a g e  F a r m  S i z e  b y  C o u n t y  
S e l e c t e d  Y e a r s ,  1 8 7 0 - 7 1  t o  1 9 1 0 - 1 1  
( a c r e s  )
C o u n t y 1 8 7 0 - 7 1 1 8 9 0 - 9 1 1 9 0 0 - 0 1 1 9 1 0 - 1 1
C e n t r a l
M o r n i n g ! o n 6 6 8 2 6 2 1 94 1 9 9
E v e l y n 3 6 7 1 85 1 2 7 1 23
B o u r k e 1 6 8 135 11 7 1 4 9
G r a n t 1 8 0 21 1 3 1 4 2 6 4
N o r t h  C e n t r a l
A n g l e s e y 1 , 7 3 2 81 9 6 2 8 9 7 9
D a l h o u s i e 2 7 3 3 0 0 2 9 5 3 8 5
T a l b o t 1 21 1 5 0 1 5 9 2 1 6
W e s t e r n
G r e n v i l l e 3 26 3 6 3 41 4 4 3 9
P o l w a r t h 541 2 8 8 2 6 8 2 7 9
H e y t e s b u r y 501 2 5 2 3 1 9 311
H a m p d e n 1 , 2 3 0 1 , 4 1 5 1 , 0 2 1 1 , 0 1  7
R i p o n 6 8 2 8 3 5 7 8 7 7 9 2
V i l l i e r s 4 7 4 4 6 6 4 4 7 5 0 9
N o r m a n b y 7 3 8 6 8 2 5 6 8 5 5 4
D u n d a s 1 , 7 6 6 1 , 5 2 5 1 , 6 9 6 1 , 1 5 8
F o l l e t  t 3 , 7  34 1 , 5 0 4 1 , 6 3 9 1 , 7 5 1
Wi m m e r a
Lo wa n 3 6 , 4  74 9 6 9 1 , 2 4 3 1 , 5 4 4
B o r u n g 5 , 4 3 2 6 8 0 736 8 6 3
K a r a  K a r a 1 , 6 3 6 521 6 0 5 7 3 6
M a l l e e
M i l l e w a 2 8 0 , 4 4 3 3 0 5 , 0 2 5 7 8 6 , 9 4 1 5 0 , 3 3 6
W e e a h - 3 8 4 , 0 0 0 3 , 0 1 5 841
K a r k a r o o c 1 8 4 , 9 1 1 8 , 6 1 8 1 , 9 0 2 1 , 1 9 7
T a t c h e r a 4 7 , 5 1 3 2 , 0 2 4 1 , 1 9 3 1 , 3 8 3
N o r t h e r n
G u n b o w e r 2 9 , 6 6 2 6 3 3 71 2 7 0 8
G l a d s t o n e 9 9 5 41 0 4 4 5 5 2 2
B e n d i g o 5 5 9 3 8 8 3 4 5 4 4 4
R o d n e y 1 , 3 2 9 4 7 9 4 3 9 4 6 6
M o i r a 4 , 0 5 1 4 3 6 4 3 2 5 0 2
N o r t h - E a s t e r n
D e l a t i t e 1 , 5 3 2 5 7 4 5 4 5 591
B o g o n g 5 8 6 3 3 7 3 8 6 541
B e n a m b r a 1 1 , 0 5 8 921 1 . 1 8 7 1 . 6 7 3
W o n n a g a t t a 4 , 4 2 8 1 , 0 5 3 1 , 4 3 4 3 , 6 7 4
G i n n s l a n d
C r o a j i n g o l o n g 4 , 7 7  6 1 , 8 9 9 4 , 8 4 2 3 , 0 3 1
T a mb o 2 1 , 0 9 3 1 , 3 7 2 1 , 6 8 2 1 , 9 7 1
D a r g o 4 , 1 0 6 5 1 5 8 3 4 772
T a n  i i  1 1 , 1 1 7 5 3 2 5 8 5 5 2 2
B u I n  B u l n 2 , 5 3 5 3 3 6 2 9 3 3 0 9
V i c t o r i a 9 5 8 5 4 4 514 5 8 4
S o u r c e s *  V i c t o r i a n  S t a t i s t i c a l  R e g i s t e r s  a n d  C e n s u s  R e p o r t s
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and in the Mallee and Gippsland Districts in the following 
two decades (from 11 to 18 per cent). The 320 acre legal 
limit applied, however, only to the former areas, in the 
development of the Mallee country, differences in 
geographic factors relevant to the economics of farm 
operation were recognised prior to the drafting of the 
settlement legislation for the region, and much larger 
leases were granted.
The rises in average farm size evident in most 
counties by the end of the period are more difficult to 
account for than the falls. In general, the earlier the 
sub-division or selection occurred, the sooner the 
average farm ceases to decline in size, A few long- 
settled agricultural counties north and west of Melbourne 
(Grant, Talbot, Dalhousie, Grenville and Ripon) showed 
an upward trend from the beginning of the period. In 
the Wimmera and Northern Districts, farm sizes declined 
between 1870 and 1890 during the selection period, but 
showed a reverse trend by 1900. The Mallee, opened from 
the mid-l880s for agricultural and pastoral leases, 
showed a continued decline in farm size throughout the 
period in three of the four counties, In Tatchera, the 
first to be sub-divided, an upward trend is evident in 
the first decade of the new century.
Superficially, the evidence is consistent with the 
hypothesis that, in general, the land legislation set 
upper limits to selections or leases that were found to 
be either outright uneconomic or at least less profitable 
than larger holdings. Once the initial conditions were 
fulfilled, land aggregation commenced. Certainly, the 
framers of the legislation had broad social and political 
objectives in addition to an ignorance of the farming 
conditions in the areas concerned. Yet by the difficult 
years of the late 1870s, the 320 acre limit on 
selections was increasingly regarded as a constraint on 
viable farming - at least according to the many 
witnesses appearing before the Crown Land’s Commissioners 
in 1878 to whom the question was put. A typical inter­
change involved a Echuca stock and station agent, who
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argued that 800 to 1500 acres would be better than 320.
The Commissioners, however, raised four objections to 
any increase: the total rural population would be less;
'if you had to raise a militia it would be worse for 
the country'; farmers on larger properties would require 
extra labour, and 'instead of a yeomanry on the soil you 
would have the landlord and tenant system'; and landlords, 
it was feared, 'would compete and reduce the rate of 
wages'. To these rhetorical questions, the witness 
pointed out, not only that hired labour was already 
being used on farms lacking family labour, but also that 
'with the modern machinery' labour requirements were 
reduced.^ An increase in the selection area permitted 
was not, however, one of the Commission's final recommen­
dations. The social and demographic policy objectives 
were to be maintained, despite the evidence that the 
320 acre limit was one of the difficulties faced, 
initially, by farmers in the north and north-west of the 
colony.
Two influences may be distinguished which operated
to encourage farmers in many areas to increase the size
2of their holding. The first was the use of machinery.
Dunsdorfs' [1956:128] view, based on the evidence
presented to the 1878 Commission, is that 'the use of 
machinery became more profitable on a large area. This 
was elementary and was immediately realized by farmers 
who used machinery’. But the witnesses' evidence 
citied does not directly support so strong a claim. It 
is likely that certain types of implements and machinery 
(including a 'team' of draught horses) were technically 
inter-related and normally purchased together. But in 
order to sustain the view that the 320 acre limit resulted
V.P.P., 1879-80, No.72, p. 103.
2 there is a good discussion of the economics of farm 
size in Dunsdorfs [1956:122-133], relating largely to 
Victorian wheat farms in the 1860-80 period. This 
discussion is the starting point for the following 
paragraphs.
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in under-utilisation of 'lumpy' machinery capital 
requires two additional sets of evidence. First, that 
under the state of technology of the period, 320 acres 
in fact resulted in higher machinery-capital to output 
ratios than, for example, 640 acres. The indications 
from later periods is that larger farmers frequently 
bought two (or more) 'sets' of harvesting and cultivation 
machinery. Certainly, a 'set' of machinery was a ma.ior 
component of farm establishment costs (see Table 5.4); 
but individual machines were both simple and cheap 
relative to much modern farm equipment. Certainly, more 
evidence relating to the structure of farm costs would 
be required to sustain the view that 320 acres imposed 
higher unit machinery costs than 640 acres.
Furthermore, it would have to be accepted that 
farmers did not circumvent the problem by hiring or by 
joint-purchase arrangements. Some farm machinery 
requirements (for example, threshing machines) were met 
almost universally by employing contractors. Similar 
arrangements surrounded the attempted introduction of 
the steam plough into Victoria. The absence of reference 
in contemporary sources to either hiring or joint- 
purchase of smaller and less expensive cultivation and 
harvesting machinery cannot be taken to indicate in turn 
the absence of such practices. But they are unlikely 
to have been widespread except in the cases noted; and 
this may itself indicate that the economies of scale 
argument does not apply with particular force to this 
period of comparatively simple and inexpensive mechanical 
aids to farming.
Secondly, an increase in farm size facilitated the 
acceptance of new managerial methods such as fallowing, 
rotation cropping and mixed (livestock and grain)
In Chapter 8 below, statistical analysis is made of 
the relation between farm size and total machinery usage. 
The results, however, do not apply to the connection 
between farm size and most profitable operation of 
specified machines or sets of machinery.
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farming. With respect to the last-mentioned, the
following description of the Kerang area (County of
Gunbower) in the mid-1 8 8 0 s might well be typical of
much of the area selected after 1 8 7 0 .
It has to be admitted that many selections of 
3 2 0 acre blocks have, from time to time, 
succumbed to the difficulties surrounding 
the occupation of a small area in such a dry 
climate, but the ordeal has resulted in the 
'survival of the fittest', and the district 
is now occupied for the most part by farmers 
who, holding two or more blocks of land, are 
able, by the help of keeping stock, to stand 
the strains of the driest seasons ... For 
grazing the district is well suited, and the 
keeping of sheep, cattle and horses has 
mitigated the loss so frequently sustained 
from the lightness of the crops [Aust . 1-8-
1885:2031.
In the previous decade, a selector from the Vimmera 
had argued to the Crown Lands Commission along similar 
lines from his own experience. Sheep could not be 
combined with crop production on 3 2 0 acres, but on his 
property of 5 2 0 acres he had run sheep as well, had 
found that seasons adverse for crops were not necessarily 
also bad for grass, and that in the dry years 1 8 7 5 - 7 8  
sheep had paid better than cereals [V.P.P. 1879-80,
No. 7 2 , p.40].
Similarly, the introduction of practices such as 
fallowing or rotation cropping were retarded by farm 
sizes so small that continuous cropping was necessary
despite an awareness of the medium-term effect on soil
1fertility and yields. Land in fallow represented 
unutilised capacity, and the individual farmer's time 
horizon was frequently very short,
Mixed Farming: One of the major changes in farming
methods which occurred in Victoria after 1 8 7 O was the 
slowly rising incidence of joint livestock and cereal 
production on farms. Referring generally to the later
For an account of events in Kara Kara County, see 
Palmer [1955:278 ].
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19th century, Wilson [1 959:162] wrote
At first wheat farms were too small to carry 
many stock and sheep flocks on wheat farms 
\\rere rare. But later when water supplies were 
improved and as farms were amalgamated to 
larger sizes, sheep became more and more common, 
and begaiji to be more integrated with wheat 
growing.
But it is important to know where in the colony mixed 
farming became the dominant type of rural activity, and 
during what period.
In section 5•1 statistical evidence was presented of 
the regional distribution of major commodity production, 
and changes in this during the period0 This type of 
information can point to the absenee of mixed farming 
if a shire, county or district records a high figure 
for grain production or sheep numbers or dairy cattle 
and insignificant figures for the other two. But where 
activity is clearly 'mixed* at the regional level, it 
cannot be inferred automatically that it is equally mixed 
on each individual farm. For further evidence it is 
necessary to rely on qualitative and fragmentary informa­
tion.
Although the commission of inquiry into the operation
of the land acts in the Wimmera and Northern Districts
in 1878 was detailed and thorough, the extent to which
mixed farming was practised is difficult to assess from
the published evidence. Typical of witnesses'
responses was the following, by the district surveyor
for Borung and Lowan counties [V.P.P. 1879"80 No.72,p.1 ] *
Q. [what I calling do the selectors carry on.
Do they grow grain or sheep?
A. They grow gram, and they also graze sheep. 
They combine both, but for the most part 
they are grain-growers in Borung.
Cf. McCarty [195?;3], writing about the Wimmera, 
1860-1890: 'The type of wheat economy which developed
was a remarkably pure monoculture, although in the 
1880s wheat-sheep farming became important'.
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Q. Do you think that it is in consequence 
of the requirements of the [1869 Land]
Act that they grow a portion of grain, 
or is it simply owing to fertility of 
soil ?
A. Owing to the fertility of the soil, and 
because it pays best«
Witnesses' replies to questions relating to the reasons 
for and extent of mixed farming were likely to have 
been coloured by the desire of farmers in financial 
difficulties to secure amendments to the existing 
legislation in the direction of increasing farm size or 
reducing the cultivation requirements.
Yet the evidence from other sources also is equivocal. 
From the comments of the Australasian’s agricultural 
reporters through the northern areas in the late summer 
of 1880, it is equally difficult to piece together any 
clear trend toward mixed wheat-sheep farming. In Moira 
County
Sheep have been adopted by most farmers of any 
consequence, and the results have been most 
satisfactory - in fact it is almost impossible 
to conduct a farm properly without a flock of 
sheep to eat down winter-grown crops and clean 
the land, [lust. 7-2-1880:184]
And in the far west - Lowan County - it was observed
that 'nearly all the farmers keep a few sheep' [Aust .
28-2-1880:281]. However in other counties within the
same areas, a quite different picture emerges. In
the county of Kara Kara
many of the selectors holding only one block of 
320 acres have given up keeping sheep in 
consequence of their holdings being too small, 
together with the scarcity of grass and water; 
only those having two or three blocks now^ 
manage to keep them f Aust, 14-2-1880:21 71
Cf. a further description of mixed farming in Kara 
Kara: 'Sheep farming is carried on to a limited extent
by those who possess two or more selections with 
satisfactory results. Those who have but small holdings 
generally fail to make sheep pay. As a rule, the newly- 
fledged selector never rests until he gets a few sheep. 
He imagines that they will return him large profits 
without any corresponding outlay of time or trouble.,
When he finds it otherwise, sheep farming is abandoned' 
[Aust. 7-2-1 880 : 1 84] c
Further west in Borung it was noted that many farmers 
keep sheep, though there is a decrease in this branch of 
farming owing to the scarcity of water’ [Aust. 7“2~1880; 
184]. Ignorance of the benefits of diversifying farm 
output or of the complementary nature of crop and live­
stock production cannot account for the limited adoption 
of mixed farming in the northern counties. 'The importanc 
of keeping sheep in connection with northern farming is 
so well understood’, a rural reporter wrote in 1890,
'that it is surprising to discover extensive districts 
in the northern areas where scarcely any sheep are owned 
by the farmers' [A;us_t. 26-7~1890:150]. Small farms and 
the expense of water storage and reticulation require­
ments appear to have been the principal obstacles. The 
increase in average farm size after 1890 in the Wimmera 
and much of the Northern District (Table 5. 1 1 ) was 
partly a response to the desire by grain“ 
growers to run sheep, and in part permitted this 
particular change in production techniques.
However far mixed farming had spread by the end of 
the period, it was still thought possible to achieve an 
impression of the types of farming pursued in the state 
by asking farmers (as was done annually from 1904-05) 
whether they were engaged in ’farming (or cultivation) 
principally’, in dairying principally’ or in ’pastoral 
pursuits principally'. In 1910-11 the 64.651 holdings 
enumerated were divided 32.256 farming, 16.559 dairying, 
and 15.836 pastoral, or 50, 26 and 24 per cent 
respectively.
Fallowing._Manure and Rotation Cropping? In a public
lecture delivered in April 1866. the manager of the 
Victorian government's experimental farm. Josiah 
Mitchell, presented a very clear analysis of the lrkely 
consequences of continuing the farming methods currently- 
practised in Victoria [V.P.P. 1866, N o .10?19“23]•1 'Our
1 Hie lecture 'The Rotation of Crops’, delivered in 
Melbourne, was re-printed in the Seventh Annual Report 
of the Board of Agriculture.
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cultivation - system it cannot be called - without a 
rotation, without manure, is simply spoliation, 
resulting xn exhaustion. The sooner we change, and adopt 
a more rational practice the better; f'or we cannot rob 
the land, inert and passive though it lies, with impunity. 
The day of reckoning will come,t.1 [ibid:20], Many
observers condemned 'slovenly colonial farming' in 
similar terms. But in Mitchell’s paper there is a deeper 
understanding of local agricultural conditions. His 
analysis also shows how early attempts were being made 
by knowledgeable propagandists for changes in farming 
methods - changes that were slow to be adopted and far 
from complete by the first world war.
In the first place , Mitchell was cautious about
the wisdom of applying English farming methods. With
respect to appropriate crop rotations he sard
I might here quote some of the best rotations 
as carried out in England: but I fear it would 
serve no good purpose. My object is simply to 
point out the necessity and advantages of 
adopting some rotation; but practical experience - 
by far the safest guide - must decide what it 
is to be. [ibid:22]
If any overseas guide was to be sought, Mitchell was of
the opinion that the (negative) lessons of recent American
experience were more applicable to what was in danger of
being repeated in Victoria.
It is now costing the modern American cultivator 
more to restore the land than his predecessor 
got for the produce that reduced the land to 
barrenessc Therefore I think it would be 
cheaper and wiser to keep the fertility of 
the soil when we have it, than to brxng it 
back again at large cost after letting it 
slip through our fingers.,„ The example of 
America ought to be a warnxng to us to avoid 
the rocks and shoals of barreness, because w_e 
have no 'far west' to fall back upon [ibid:20J.
In the second place, Mitchell could see fairly 
clearly why there was a conflict between long-run social 
and short-run private economic interests in the choice of 
rural production techniques and organisatxon. The tenant* 
farmer, 'acting in obedience to his seIf-unterest, takes 
all he can out of the land. It matters not to him if the
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land is exhausted when his lease expires,, He moves to 
virgin soil, to commence anew the work of spoliation' 
[ibid], The agricultural settlement of the northern areas 
of the state had scarcely commenced by this time. Yet 
little attention was paid by the fratners of the settlement- 
legislation (e,g„ the 1869 Act) to warnings such as these, 
or to the experience gained in longer farmed portions of 
the colony,
Mitchell had a number of suggestions regarding
improved farming methods that came very near to being
those accepted after many years of bitter experience by
the agricultural community. He thought farms should be
larger, '640 acres of real good land, fifteen or twenty
miles from a market, would be but a small farm under
the present circumstances of the country' [ibid’21 ].
His reasoning was that soil fertility could only be
maintained by combining grazing with cultivation, and that
present farm sizes did not permit this’
we want farms sufficiently large to admit 
of a combination of grazing and cultivation; 
and then, with care exercised in collecting, 
decomposing, and applying to the soil all 
refuse animal and vegetable matter, with 
the occasional purchase of phosphates, 
coupled with rotation of crops on the 
cultivated land, we should have no reason 
to deplore the gradually decreasing yields 
of grain and loss of fertility, caused by 
our present system of exhaustive culture 
[ibid, ]
The principal significance of these comments is their 
timing. Admittedly, in the shift of agriculture into 
the drier northern areas some characteristics could not 
have been fully anticipated - the climatic variability 
and water supply shortages making grassland farming less 
profitable, or the soil types requiring new (shallow) 
cultivation methods. But it is nevertheless evident 
that the methods of farming slowly adopted during the 
period were known and advocated in the 1860s,
The practice of leaving land in fallow was adopted 
slowly. For the colony as a whole, fallowing became 
widespread only in the last decade of our perrod (Table
5.12),
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Table 5.12
Victoria: Proportion of Cultivated land in Fallow
bv District. Selected vears 1 8 70--71 to T91 0- 1 1
(per cent )
District 1870-71 1880-81 1890-91 1900-01 1 910-1 1
C entral 6.1 5.4 2.9 2.9 9.0
North-Central 8.3 5.5 4.7 5.7 11.5
Western 11.5 5.1 4.1 5.7 20.2
Wimmera n. a . 15.1 20,2 28.3 39.0
Mallee n c a . 14.3 17:8 6.6 24.7
Northern 8,9 11.0 18.4 17.2 30.5
North-Eastern n . a . 7.2 5.7 3.5 10.6
Gippsland n . a . 1 .7 0.6 1 .5 2.5
Victoria 8,6 9.7 14.5 15.4 26 0 6
Source: Victorian Statistical Registers
Note* Northern District figure for 1870-71 based on 
Bendigo, Gladstone and Rodney counties only.
Regional figures show a quite different pattern.
The Wimmera and Northern Districts were consistently 
ahead of other areas in the extent to which this 
practice was adopted, with the Mallee not far behind.
The longer-settled Central, North-Central and Western 
Districts, however, were (with one exception) consistently 
below the average. In fact, fallowing declined between 
I87O and 1890 in all three areas0
The explanation of this pattern may be quite 
complex. Fallowing was not costless, as land in fallow 
represented idle capacity, even if future output per 
acre might be enhanced. The farmer relying principally 
on crops for his cash income, and having a high 
proportion of his holding in cultivation, would not be 
favourably disposed to the practice if his enterprise 
was only marginally profitable or, as in the case of 
the early years of selection, where heavy cash costs 
had to be met annually. Only when the total area of the 
farm could be increased to raise aggregate output, arid 
the heavy establishment costs met, would this known 
method for halting the observed decline in yield be 
economically attractive. This may explain why fallowing 
was not adopted more quickly in the northern areas, even
21 Oe
if, as the following comments written in 1890 suggest, 
farmers were well aware of the consequences of their 
actions:
No sooner had agricultural settlers spread 
themselves over the northern areas of the 
colony than the importance of fallowing was 
recognised by practical men. The experience 
of the South Australian farmer was before us, 
and the conditions of the dry districts made 
it apparent that alternating fallowing with 
cropping was the only system likely to prove 
successful. Twelve or fourteen years have 
passed away, and every season has added proof 
of what was so early stated. A few additional 
farmers have been added yearly to the list of 
fallowers, but still thousands of acres in 
every wheat-growing district are sown as if 
nothing had been learned. In the driest 
seasons the men who fallow have obtained good 
crops, while those who sow on the same land 
year after year have had failures, and during 
the past wet season the success of the fallowed 
land has become quite as marked while the 
failure of the continuously cropped land has 
been complete [Aust . 4-1-1890:10J.
In other Districts the crop mix was possibly less 
demanding of soil fertility and in many pastoral and 
dairying areas, only a small proportion of the farm was 
cultivated at any one time, so that a different portion 
could be cultivated if yields declined.
Before the end of the nineteenth century statistical 
evidence on the extent of manuring is limited. But this 
practice does not seem to have been very prevalent. 
According to one report on the use of manure in the 
Ballarat area in 1890, some artificial as well as stable 
and farmyard manures had long been spread. However 
'the supply of farm-yard manure and the quantity of 
artificial fertilizers serve to treat a comparatively 
small area of the land under cultivation, so that it is 
mainly to the clearing of the land and the rotation of 
crops that restoring productiveness is to be mainly 
attributed' [Aus t . 8-2- 1890:270 ],
Whereas only about 13 per cent of the farmers in 
Victoria used manure by 1900-01, this had increased 
substantially to about 43 per cent ten years later.
Table 5.13
Victoria: Use of Fertilizers on Farms 
1898-99 to 1910-11
Year
ended
March
Number of 
farmers 
using 
manure
Area 
manured 
(acres )
Quantity of 
Natural 
(tons)
manure used 
Artificial 
(tons)
1 899 n c a „ 225,830 143,586 1 6 , 0 5 2
1 9 0 0 7 , 3 7 8 2 5 5 , 9 6 8 142,151 16,118
1 9 0 1 9,007 368,660 1 42 9 520 1 9 , 5 4 5
1 902 11 ,439 5 5 6 , 7 7 7 1 5 3 , 6 1 1 23,535
1903 18,537 1,099,686 206,676 3 6 , 6 3 0
1 904 19,921 1 ,205,443 207,817 41,639
1905 20,167 1,521,946 190,903 45,940
1906 21 9 586 1,791,537 2 1 0 * 5 0 7 5 4 , 6 7 4
1 907 2 3 , 0 7 2 1 ,985,148 205,906 60,871
1 908 23,733 2,01 8 9 079 2 3 2 , 3 9 4 62,337
1 909 24,437 2,053,987 2 3 5 , 4 9 2 64,715
1910 26,690 2,407,331 197,446 77,579
191 1 27.845 2.714.854 203.884 86.316
Source : Victorian Statistical Registers
Further, tue increase in the area manured appears to have 
been much more closely linked to the use of artificial than 
natural fertilizers (Table 5*13)«> The lag of at least 
three decades between knowledge of the value of fertilizers 
and their use on other than a very limited scale seems 
surprising. It is not possible here to inquire further 
whether the explanation lies principally in the 
availability and/or price of supplies, or changing 
attitudes of the farmers themselves towards its use,
By the end of the period, the value of practices such 
as fallowing and manuring had passed through the stages of 
advocacy by the far-seeing few and observation of the 
experience of neighbouring farmers to careful documentation 
by government authorities. In 1907-08 a survey of 1,126 
wheat growers was conducted in conjunction with the annual 
census of agriculture, requesting information as to yields 
from fallowed and unfallowed land, and land manured and 
not manured. For twelve counties in the north and north­
west, bushels per acre on land neither fallowed nor 
manured averaged 0.99, on land fallowed but not manured
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4.55, on land manured but not fallowed 4.93, and where 
both fallowing and manuring had been practised, 1 0 . 0 7  
bushels per acre [Viet. Stat. Reg. 1910],
5.4 Summary
Our examination of the changes in productivity and 
production technology accompanying the growth in Victoria's 
rural industries has suggested several characteristics 
of the 1870-1910 period which warrant further emphasis. 
These remarks serve also to draw together some of the 
principal findings of this first half of the thesis.
For the first three decades the considerable rise 
in rural production which occurred ( 1 0 9 per cent) resulted 
almost entirely from the application of large amounts of 
labour and (reproducible) capital to the stock of land in 
the colony and only to a very limited extent as a result 
of increases in output per unit of input« That is to say 
rural growth before 1 9 0 0 appears to have occurred without 
major labour or capital saving changes in methods of 
production. In fact, during the 1870s rural labour 
input increased faster than output; and in the 1890s the 
amount of reproducible capital available per member of 
the workforce actually declined.
A quite significant change in the rate of both 
productivity increase and technological change took place 
in the last decade of the period. Whereas rural labour 
productivity rose at an annual average rate of only 0.66 
per cent between 1870-71 and 1 9 0 0-0 1 , the equivalent 
rate for the following ten years rose dramatically to 
3.15 per cent. Similarly, the index of technological 
change rose by 0.90 per cent per year over the initial 
thirty years, but by an average of 2.89 per cent between 
the turn of the century and 1910-11.
The possibility of a major shift in the direction of
rural technological change around the turn of the century
has been raised by several students of Australian rural
development. One aspect was that non-mechanical
innovations were making their appearance on farms as
1well as new machines and implements. A second, and
1 Dunsdorfs [1956:186 ]; Donald [ 1 96 7 : 57"58 ] .
consequence of the first, was that increases in farm 
output were not subsequently accompanied by the high 
level of rural investment that had characterised the 
years before 1890.^ Finally, these suggested changes 
in production methods and efficiency were seen to have 
taken place at a time when structural change was occurring 
within the rural sector involving a diversification of 
output from wool to meat, dairying and crop production«
faking the last-mentioned first, we have previously 
noted (section 2.7) that insofar as 'structural change’ 
within the Victorian rural sector may be taken as changes 
in the shares of major product groups, that colony’s 
experience was one of fairly continuous adjustment 
throughout the 1870-1910 period« During the nineties, 
these were certainly accelerated, but their origins lie 
before 1890.
So far as rural investment is concerned, the increase 
in rural capital (excluding land) between 1900 and 1910 
was less than half the rate achieved in either the 1870s 
or 1880s, although above that of the nineties. Yet 
production increased at a much faster rate than in any 
of the three previous decades. The Victorian experience 
appears to suggest no direct link between total farm 
investment and output during this period of rapid rural 
growth.
However, it should be recalled that in this decade 
there did occur a very large increase in machinery capital 
(table 4.10 ) although its share in all reproducible farm 
capital remained quite small. Between 1870-71 and 1900- 
01 the machinery capital available per member of the rural 
workforce rose only 19 per cent; in the following ten 
years it jumped by 107 per cent. As noted briefly in 
Chapter 4, this was a period during which a ’second- 
generation' of harvesting equipment was adopted in place 
of the simple stripping or reaping machines, and in which shearing 
machines, cream separators, grain and fertilizer drills, 
and oil engines appeared on Victorian farms in large
1 Sinclair [1965:96], and [1970:17-18].
numb e r s . Since the price indexes used to deflate the 
machinery component of rural capital have not been adjusted 
for ’quality' changes to individual machine types, improved 
productivity arising from this source will have accrued to 
our residual measure of technological change rather than 
the change in capital intensity. Tending to reinforce this 
effect would be any productivity increases in the farm 
machinery producing sector not fully reflected in the 
sharp decline in machinery prices which occurred in the 
first years of the twentieth century. The increasing 
reliance on imports for supplies of new and more 
sophisticated machines may have had an effect equivalent 
to this.
It seems likely, therefore, that changes in mechanical
technology had a much greater impact on labour productivity
after 1900 than before, and thus it is an oversimplification
to suggest that from the turn of the century the principal
source of new technology was science-based rather than in
1mechanical equipment. It is evident, as seen in the 
previous section, that several non-mechanical changes in 
farming methods, although known and practised on a 
limited scale over several decades, became noticeably more 
widespread from the turn of the century. Our point is 
that similar long delays may well have characterised the 
introduction of mechanised farming.
The sudden upturn after 1900 in our measures of 
both labour productivity and technical change are thought 
to result from both mechanical and non-mechanical 
changes in rural production methods. The former is not 
reflected in the measured contribution of increased 
capital intensity to productivity improvement because of 
the very small proportion machinery contributed to total
Wadharn [1935;29] wrote of Victorian agriculture after 
189^ j 'The wheat industry had had great assistance from 
the inventor of machinery. It was now the turn of the 
scientist.'
rural capita]. Neither can the effect of such changes 
in farming methods as regional shifts, rotation cropping, 
and new seed and livestock varieties be measured by 
the methods used in this chapter. They accrue, with all 
errors of measurement, to the collection of unexplained 
sources of efficiency improvement aptly called the residual.
In a recent essay Dr W.A. Sinclair 1965:93 wrote
that
The first thirty years of the twentieth 
century have not received the attention they 
deserve from Australian economic historians.
It is easy to get the impression in places 
where the subject is taught that from the 
time of the great bank failures of 1893 until 
the second decade of the new century the 
Australian economy existed in a sort of limbo 
from which it was aroused by the tumult of 
World War I.
In the rural development of Victoria, at least, this 
study has indicated that the years just prior to the first world 
war saw major changes not paralleled in the three preced­
ing decades. To a large but uncertain degree, these sub­
period developments are linked by 'long-lagged relation­
ships' [Butlin 1970:283] and not only the consequences of 
possibly excessive physical asset creation prior to 1890 
which permitted a subsequent expansion of output without 
concomitant increases in investment. But changes in 
production methods also involve delays covering possibly 
several decades, between invention, initial adoption, 
and widespread acceptance. And this applies both to 
mechanical and non-mechanical innovations.
We have emphasised in this chapter the likely sources 
of productivity improvement in Victoria during the 
1870-1910 period, and suggested how the changes in 
these might be related to measured increases in farm 
efficiency in each decade. Yet changes in production 
methods effect other aspects of rural development at the 
same time - for example the level of output itself, or 
the institutional framework within which rural production 
occurs. And this is especially true of the role of 
mechanisation. If it appears that, at least at the 
sectoral level, the contribution of machinery to measured
increases in farm labour productivity may not have been 
great before the turn of the century, this does not rule 
out the likelihood that in specific farm functions, 
increases in both output and efficiency (which we are 
unable to measure) were substantial. To what extent 
■would the level, of farm output achieved by say 1890 
have been reduced if the types of machines available and 
extent of machinery usage had not changed after 1870, 
and which branches of farming would be most effected in 
this counterfactual calculation? As will be made clear 
in the remaining chapters of the thesis, the role of 
machinery in rural development in the late nineteenth 
century was more complex than can be encompassed by simple 
productivity and related considerations.
Further study of Victorian rural development could 
proceed along many lines only briefly considered in this 
and the three preceding chapters. The output and input 
estimates could undoubtedly be improved by additional 
work using similar or alternative sources and methods.
And closer examination of segments of the rural history of 
the period would provide badly needed depth to our very 
superficial present knowledge. This might proceed along 
lines of sub-period inquiry, regional studies, or inves­
tigation of particular rural industries. In the remainder 
of this thesis, however, attention is confined to the 
study of one of the changes in rural technology surveyed 
in this chapter: mechanisation.
RURAL MECHANISATION
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CHAPTER 6
RURAL MECHANISATION: CONCEPTS AND MEASURES 
6 c1 Introduction
In the 1860s the typical Victorian grain-grower 
possessed a plough, a set of harrows and a farm cart 
or dray. Other items of agricultural equipment were 
beginning to appear - reaping machines, strippers, 
chaffcutters, mowing machines and scarifiers - but on 
most farms their use was the exception rather than the 
rule. Seed was sown broadcast by hand. Grain and hay 
crops were cut with the scythe. And post-harvest 
tasks such as winnowing and theshing grain were also 
performed manually.^ Other farm activities made even 
less use of mechanical aids. Cows were milked by hand 
and the cream separated by the simple process of setting 
and skimming. Blade shearing was universal. Finally, 
the draught horse was the principal source of power 
assisting the rural labour force, only a very small 
number of steam engines being in use at that time.* 2
By the first world war the range of farm machines 
and implements available and in general use had widened 
greatly. In some activities, for example harvesting, 
machine methods predominated throughout the state.
In fact, a second generation of harvesting equipment, 
most notably stripper-harvesters and reaper-binders, 
had largely replaced the much less complex stripping 
and reaping machines introduced during the late 1860s 
and 1870s. In some other farm tasks mechanisation may 
not have proceeded so far toward present-day 'levels', 
but nevertheless had brought about substantial changes 
in production methods. The large numbers of shearing 
machines, cream separators, milking machines, wool
A description of 'pre-mechanised' agricultural production 
methods relating to the Northern District in the 1860s 
is given by Forster [1965:^3].
2 Occasional references can be found to the use in the 
nineteenth century of bullocks for on-farm work (as 
distinct from road haulage) involving heavy cultivation 
implements [ ,g. Aust . 17“7“1880:89 I -
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presses and oil engines recorded as being in use on 
farms clearly indicate the diversity of farm operations 
in which machinery played some part.
In this and the remaining three chapters of this 
thesis our aim is to describe the course of farm 
mechanisation during the intervening four decades, and to 
inquire into some of the principal causes and character­
istics of the striking change in rural production 
technology which it represented.
Although this may at first appear a relatively narrow 
focus of inquiry, the process of machinery innovation 
and diffusion over the forty-year period was in practice 
extremely varied and complex, especially when set against 
the background of the expanding and rapidly changing 
rural economy which we have described in previous chapters. 
For it is impossible adequately to account for the 
pattern of machinery adoption without constant reference 
to related aspects of rural development.
Thus no claim is advanced that the following 
discussion of rural mechanisation in Victoria represents 
a definitive history of the subject. What has been 
attempted within the confines of the thesis is a charting 
of the general progress of machinery adoption together 
with a first attempt to examine more closely several 
aspects of the process. The choices of topic and approach 
are explained at appropriate points through the following 
chapters.
The principal purpose of the present chapter is to 
present an overview of rural mechanisation during the 
entire period. This is attempted (in Section 6.3) 
through a description of the time of initial introduction 
and subsequent rates of adoption of individual machines 
or machine types. The main source of evidence is the 
annual statistics of the number of machines and implements 
in use on farms in Victoria (discussed previously in 
Section 4.2).
In addition, two topics are considered in the present 
chapter which have relevance for subsequent discussion.
One concerns the term 'mechanisation'c This brief semantic
excursion (Section 6.2) is warranted given the looseness
and ambiguity in the meanings implied by various authors'
use of the word. Clear definitions are required,
particularly if quantitative evidence is to be employed
in the description of the process.
Finally, we incorporate in an appendix a detailed
discussion of the methods by which regional estimates of
farm machinery numbers were compiled for years prior to
1892-93. Extensive use is made of these estimates in
Chapters 7 and 8; a prior knowledge of the rather complex
estimation procedures is necessary, therefore, to any
evaluation of the interpretations placed on them.
6.2 Mechanisation in Theory and History: Definitional 
Problems
In general usage the term ’mechanisation’ appears to
convey two different meanings. In one, it refers to the
introduction of machines, implements or mechanical equip- 
1ment into a particular activity which previously relied 
solely on hand or animal power or on human dexterity. 
However, there is no easily identifiable threshold 
separating a mechanised and non-mechanised technology, 
whether in a specific production process or when speaking
It might be timely to clarify what is to be meant by 
the use of the terms 'farm machinery’ and ’farm implements'. 
Fussell [1932 ] has gone so far as to attempt a distinction 
between the two: ’...an implement is regarded as something
inert, having no internal working parts essential to its 
operation, such as a plough, a harrow, or a roller, while 
a machine will be taken to be somethirg that has moving 
parts within itself essential to its operation, like a 
seed-drill, a reaper or a threshing machine'. Although 
interchangeability of the two terms throughout the 
literature makes adherence to any differentiation rather 
pedantic, we recognise that in common usage an 'implement' 
denotes something mechanically less complex than a 
'machine'.
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of an economy's phases of development.1 And commonly used 
phrases of such as 'an increasing level of mechanisation' 
or 'highly mechanised' imply that the term can take a range 
of 'values' or differ in degree.
A second general meaning is the amount of capital 
equipment or machinery (somehow,defined ) used by each 
worker in a specified economic unit or activity. In the 
literature relating to industrialisation, economic 
historians have tended to use (normally implicitly) a 
two factor production model and therefore to use the terms 
mechanisation and capitalisation interchangeably. Mechanisa­
tion then becomes loosely synonymous with a raising of the 
capital labour ratio. However, this implies that land 
must be ignored altogether or subsumed under a broadly 
defined capital concept; and in either case land must be 
unimportant relative to the two other inputs distinguished. 
Second, to roughly equate mechanisation and 'capitalisation' 
implies that the composition of the capital stock is 
dominated by machinery and that other forms of reproducible 
capital (buildings, structure, inventories etc.) are 
insignificant by comparison.
Machinery and implements are components of the stock 
of capital and their 'services' are combined with those of 
other inputs according to the existing techniques of 
production. We may write a generalised production 
function as
Q = 1 (x^  ? x2, ... , Xn )
where the Xs represent the n inputs distinguished and 
Q the output of a given economic unit. The first 
'definition' of mechanisation given above merely dis­
tinguished between those production processes that 
included a machinery input (say, X^  ) from those that did 
_
Some writers have used the term 'intermediate technology' 
to describe the production methods employed in the 
transition stage between what they regard as a fairly 
unambiguously pre-mechanised technology (e.g. reaping 
grain with a sickle ) and the introduction of fairly complex 
machinery (e.g. mowers and reapers). [Collins 1969^5^]
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not, and revealed nothing concerning the relationship 
between X^  and any of the other inputs. The second went 
some way in this direction by focusing on one particular 
factor-factor ratio, namely X^/X where X^ represents 
the input of labour services. But it is immediately 
apparent that there are (n-2) other inputs with which X^  
might in principle be compared, with no particularly 
strong a priori reason for conceding the superiority of 
the expression X^/X^. As Professor Temin recently noted, 
'mechanisation ... is a complex concept, only partially 
captured by the economist's notion of capital intensity'
[1971 ‘59 ]. It is clear that it implies an increase in 
machinery capital input, but less clear whether this 
increase is to be measured against time, other inputs 
in isolation or combination, or output.
In subsequent discussion in this thesis we 
frequently use as an indicator of 'mechanisation' changes 
through time in the stock of farm machinery capital - 
numbers or aggregate values. This is the most easily 
obtained quantitative measure and seems to be the concept 
closest to that implied in most existing accounts. The 
principal weakness of any definition that measures 
machinery inputs per unit of time is, however, that 
mechanisation may be said to have 'increased' even in 
circumstances where the change in all other inputs during 
the same period was both positive and greater than that 
recorded by the level of machinery.
Alternatively, a machinery-capital to output ratio 
might be regarded as a fairly comprehensive single measure 
of 'mechanisation'. In practice, it has two main 
limitations. There exists the possibility of a variety 
of input combinations accompanying any given machinery 
output ratio; we are interested in all the resource 
adjustments associated with the use of machinery and not 
solely its effect (ignoring 'interaction' effects between 
inputs) on measured output. Furthermore, the interpre­
tation of such a ratio becomes difficult since variation 
might result from input substitution, or changes in the
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productivity of machinery capital«
One factor-factor ratio which has been regarded by
some agricultural historians as an indicator of
mechanisation is the acreage per farm worker,, Farming in
the United States, it has been said,
developed under conditions of scarcity of labour 
relative to the abundant land area which 
produced an environment in much of the country 
that was conducive to a land-extensive, 
capital-using system of agriculture..,« [As a 
consequence] American agriculture in general 
before about 1920 developed more along a path 
emphasizing mechanisation (which primarily 
reduced labour per acre ) than one of the 
scientific or biological improvement (which 
would have increased yield per acre or per 
head of livestock). [Bateman 1969-207]
Similarly, Dunsdorfs, in his study of the development
of the Australian wheat industry, although admitting that
'the mechanisation of agriculture means several things'
[1956s235], chose a land-labour ratio as the most
appropriate index to examine;
With the advance of mechanisation (meaning both 
the use of more and better machinery and its 
more thorough u s e ) the acreage per worker would 
increase. With a decline of mechanisation the 
acreage per worker would contract. This 
expectation is based on the consideration that 
the main object of agricultural mechanisation 
is to substitute capital for labour, while in 
secondary industry the main object is to 
combine labour with capital in the most 
productive combination.
With this 'definition', however, Dunsdorfs raises more 
difficulties than he resolves. First, the notion that 
manufacturers are interested in cost minimisation through 
rearranging all factors in the most profitable combina­
tion whereas farmers are not, is hardly substainable2 
there is no a priori reason why under competitive
This latter is most likely to arise from measurement 
errors - for example, problems in adjusting fully for 
quality change in component indexes, or failure to 
allow for variations in utilisation rates.
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conditions, technical change should have any particular 
bias. Second, when he tries to find statistical evidence 
to show an increase in 'mechanisation’, he finds that the 
machinery land ratio declined during a period of 
increased machinery usage (1930s compared with the 1920s), 
and is forced to comment that 'this method cannot be used'
(p.237).
We conclude that in the analysis of a production 
process in which two or more inputs must be distinguished, 
no one measure will comprehend all possible combinations 
of inputs and output. It is not proposed, therefore, to 
opt for any one measure of rural mechanisation as being a 
sufficient summary of the historical process it purports 
to describe.
Four 'measures' of mechanisation for the Victorian 
rural sector 1870-1910 are shown in Table 6.1. It is 
apparent from the figures that the progress of total 
machinery usage is closely dependent on the choice of 
definition. Over the period as a whole the change in 
'mechanisation' varied from -10 per cent (machinery as a 
proportion of total capital) to +356 per cent (the 
absolute value of the stock of machinery )e The machinery/ 
labour ratio rose by 146 per cent and the value of 
machinery per farm by 1 7 2  per cent.
Table 6.1
Victoria; Measures of Rural Mechanisation 
Selected Years, 1870-71 to 1910-11
1 870-71 1880-81 1890-91 1900-01 1 91 0-1 1
1. Value of 
Machinery 
(fmillion) 0.91 1 .46 1 .72 1 .89 4.15
2. Machinery/ 
labour (£) 15.6 18.3 19.7 18.5 38.3
3. Machinery/ 
capital (per 
cent ) 7 0 3 5 0 8 3.7 4.2. 6.6
4. Machinery/ 
farm (£) 23.6 n. a . 28.0 26.8 64.2
(Sources and notes - next page)
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Variation in both the size and sign of change in 
rural mechanisation is also evident in sub-period analysis« 
The aggregate value of machinery in use rose steadily 
throughout, although most rapidly in the 1870s and 1900s. 
Before 1900, however, the behaviour of the factor-factor 
and factor-farm ratios diverge. The value of machinery 
per male equivalent in the rural workforce rose slightly 
in the seventies and eighties but showed a small decline 
in the nineties. A similar pattern is evident in the 
figures available of machinery per farm. The importance 
of machinery in total reproducible capital shows a reverse 
trend - falling to 1890 but rising thereafter.
From the turn of the century all the indicators show 
strong positive gains. We previously have discussed this 
(Chapters 4 and 5 ) in terms of the rate of growth in the 
stock of machinery capital. however other measures of 
mechanisation presented in Table 6.1 tend to support the 
view that this last decade of the period witnessed a 
sharp rise in the importance of farm machines and 
implements - in fact most of the increase recorded over 
the entire forty years.
The principal objection to any of the ’measures’ 
quoted is their aggregate nature. They refer to total 
machinery usage when in fact the history of machinery 
adoption is characterised more than anything else by leads 
and lags between the mechanisation of individual farm 
functions. Since machinery was not introduced simul­
taneously into all farm operations the industry-wide 
statistics employed in Table 6.1 disguise important 
characteristics of the course of rural mechanisation in 
Victoria after 1870. In this and the following chapter, 
therefore, attention is focused on the adoption patterns 
of individual machines or types of machinery.
Sources and notes to Table 6.1
Sources* Tables 3.1 and 4.10; also Victorian Statistical 
Registers
Notes ; Row (1 ):
Row (2 ):
Row (3 ):
Row (4 ) 2
Total value of farm machinery in 
1910-11 prices.
Row (1 ) per full-time male equivalent 
of rural workforce.
Row (1 ) as a proportion of reproducible 
rural capital excluding livestock.
Row (1 ) per rural holding.
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6.3 Mechanisation by Farm Function
In a discussion of the introduction and spread of
a large number of farm machines and implements it is
necessary to establish some classification, reducing
the many types to a manageable number of groups. At times
thirty or more different machines are distinguished in
1the Statistical Registers of the colonial period, and 
although their composition has radically altered, there 
are about as many types distinguished today in official 
statistical publications.
One convenient basis of classification is suggested 
by the knowledge that the introduction of machinery has 
not radically altered rural production processes. These 
normally are governed by laws of plant or animal growth 
and remain relatively unchanged through time. In 
manufacturing, changes in production technology associa­
ted with mechanisation frequently take the form of 
eliminating or telescoping succeeding stages in a 
production sequence. Further, because of the nature of 
the materials used, the mechanisation of individual farm 
operations has not resulted in a change from sequential 
(and often discontinuous) to simultaneous (and 
continuous ) conduct of diverse production operations as 
has occurred in industrial establishments.1 2
The course of rural mechanisation may conveniently 
be described, therefore, in terms of the spread of 
machinery usage between farm functions, and the degree to 
which mechanised production methods are employed within 
any given activity. And the enumeration of these basically 
unchanging 'functions' is comparatively straightforward.
In crop production, three broad operations have always 
been required - seed-bed preparation, planting, and
1 In 1870-71, 4-1 machines and implements were separately 
enumerated, and approximately this many were distinguished 
down to the break in the series in 1891-92. From 1904- 
05 to 1910-11 fewer machine types were recorded: 20 in 
1910-11, for example.
2 For an expansion of these comments, see Brewster [1950].
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harvesting. The division of agricultural machinery types 
may be made along similar lines. Non-agricultural rural 
activities may be subdivided into pastoral and dairying, 
the machinery used in each being specific to that 
activity. A sixth category refers more generally to the 
provision of power in farm work of any description.
Thus we have the following classification of types 
of farm machinery according to their function on the 
farm:
(1) tillage (ploughs, harrows, scarifiers, etc.)
(2) planting (drills, etc.)
(3) harvesting (strippers, reapers, harvesters, etc.)
(4) pastoral (shearing machines, wool presses, etc.)
(5) dairying (separators, milking machines etc.)
(6) other (engines, etc.)
The definition of ’harvesting', especially for the 
nineteenth century, must include post-harvesting operations 
concerned with preparing the harvested produce for ship­
ment off the farm. In present-day harvesting techniques 
there are few such activities of any importance, but the 
same was not true of the operations of winnowing, 
threshing, chaffcutting and bagging grain common in the 
period with which we are concerned. We have not 
distinguished these post-harvest activities into a separate 
category since before the close of the nineteenth 
century machinery was being developed which combined some 
of these operations with the harvesting activity - for 
example, the stripper-harvester invented in 1884.
Other weaknesses in the classification may be pointed 
out. Hay rakes, mowing machines* 2 and presses were in use 
in small numbers in Victoria during the period, but until 
the invention of the modern hay-baler a separate category 
for hay-making machines seems unnecessary. Secondly, some 
modern tillage equipment is designed to work crops between
The following categories closely resemble those used 
by Callaghan and Millington [1956 13 1 ]  and Wheelhouse 
[1966] in the organisation of their studies of farm 
machinery in Australia.
2 Early reaping machines, it may be noted, were in effect 
mowing machines with an attached platform. Before the 
stripper and reaping machine came into widespread use, it 
is likely the mowipg machines may have been used in 
cutting grain as well as hay.
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planting and harvesting, keeping down week growth, 
freeing the soil or ridging the growing plants. This 
type of equipment does not appear to have been common in 
the nineteenth century, probably because such practices 
depended upon the use of the drill sowing crops in rows 
rather than broadcast and the latter became widespread 
only at the end of the period* Finally we may note that 
the ’combine' (combined discs and drill) is an exception 
to our earlier generalisation that the major farm 
activities we have distinguished are not generally 
capable of simultaneous performance* This particular 
Australian invention was, however, first marketed during 
the first world war.
In the following five sub-sections we briefly 
describe the principal innovations in farm machinery during 
the period and the time of their introduction* Also, an 
attempt is made to assess, albeit crudely, the degree to 
which machine methods of production had been adopted in 
each of the major farm functions by the end of the period.
Cultivation: Ploughs are recorded as having been 
included in the stores accompanying the first fleet to 
Botany Bay, but it may have been ten years before any
were actually put to work, although the precise date of
1this is variously placed between 1795 and 1798. How 
rapidly the stock of ploughs grew during the first fifty 
years of colonial development, and whether they evolved 
roughly in line with English or American ploughs or fairly 
independently of either, we have little means of knowing.
Of the period 1825 to 1855, Dunsdorfs [1956:7^] comments 
that ’the plough had definitely superceded the hoe', but 
cites no evidence in support of this claim. The first 
major development in plough design - the transition 
from an implement constructed primarily from wood (includ­
ing the mouldboard ) to an iron plough - is believed to
Cf. Clark [1962:151]; Dunsdorfs [1956:13]; and Shann 
[1967*30]. Shaw [1962:39] comments that ’there was no 
plough in the settlement till 1803’.
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have occurred during the 1850s [Callaghan and Millington 
1 956 s317]o
In the 1860s the typical Victorian farmer possessed 
one or two single furrow wrought iron mouldboard ploughs 
and a set of drag harrows. The seeding was done broad­
cast and by hand directly onto the ploughed land then 
covered by the harrows. No further seed-bed preparation 
was undertaken. By the outbreak of the first world war, 
both the methods of cultivation and the array of equip­
ment with which tillage operations were conducted had 
changed considerably.
Cultivation begins with the fallowing when 
the land receives the main ploughing 9.. The 
field is then harrowed, scarified towards the 
end of spring, harrowed twice in early summer, 
and scarified or skim-ploughed before seeding.
«.. In order to conserve the moisture the 
surface three inches must be kept loose ...
Hence the harrows must be used after every 
heavy shower. [Cherry 1913:52]
On an average 640 acre wheat farm, the range of
implements regarded as the minimum necessary for these
activities included a four or five furrow plough, a set
of harrows and either a disc cultivator or scarifier;
it was thought advisable to add to this a light set of
harrows, a roller, a skim plough, and a spring tooth
cultivator [ibid:51 ]«
In Victoria the collection of statistics relating to 
the numbers of ploughs and other tillage implements on 
farms was first undertaken in 1865-66. In that year the 
colony contained some fifteen thousand ploughs of one 
description or another together with thirteen thousand 
harrows, and several hundred other tillage implements 
(scarifiers, cultivators, horse hoes, scufflers and 
grubbers). The expansion in the stock of these implements 
which occurred over the subsequent four and a half decades 
is summarised in Table 6.2. The expansion was most 
spectacular in the case of scarifiers, from a few hundred 
in the early seventies to some twenty-five thousand by 
1910. But the increase in the traditional lines of 
ploughs and harrows was impressive enough considering the
2 2 8
T a b l e  6 . 2
V i c t o r i a :  N u m b e r s  o f  T i l l a g e  I m p l e m e n t s  i n  U s e ,  
1 8 6 5 - 6 6  t o  1 8 9 1 - 9 2 ;  1 9 0 4 - 0 5  t o  1 9 1 3 - 1 4
Y e a r  e n d e d  
M a r c h P l o u g h s H a r r o w s
S c a r i f i e r s , 
c u l t i v a t o r s
1 866 1 5 , 4 6 6 1 3 , 0 3 9 5 2 7
1 867 1 7 , 9 7 5 1 5 , 1 5 7 285
1 868 20,451 1 7 , 0 1 9 421
1 869 2 2 ,8 5 0 19 ,030 3 2 7
1 870 2 5 , 0 1 3 2 0 , 1 8 1 6 72
1 871 2 5 , 2 6 7 2 1 , 158 551
1 872 2 7 , 2 6 5 2 2 , 9 7 7 71 4
1 873 2 8^ 211 23 ,892 826
1 8 7 4 2 9 , 4 2 0 2 4 , 6 4 9 1 * 047
1875 29,822 2 5 , 1 5 9 1 ,061
1 876 3 1 , 8 2 4 2 6 , 6 1 7 1 , 0 4 6
1 877 3 3 , 3 9 0 29 ,0 2 7 3*660
1 878 3 5 , 5 4 8 2 8 ^ 7 4 7 3 , 8 9 0
1 879 3 6 , 0 4 5 2 8 ,9 2 0 4 , 3 6 3
1 8 8 0 3 8 , 1 7 7 3 0 ,1 9 8 4 , 7 9 8
1 881 4 3 , 2 1 9 3 4 , 6 9 0 6 , 1 1 9
1 882 3 8 , 4 4 7 3 0 , 9 7 0 5 , 8 9 8
1 883 4 0 , 1 3 5 3 2 ,1 6 2 6 , 7 4 9
1884 4 1 , 3 2 1 3 4 , 1 1 2 7 , 4 8 6
1 8 8 5 4 4 , 7 4 4 3 4 ,1 3 5 7 , 9 4  0
188 6 44 ,939 3 5 , 0 8 1 8 , 4 4 6
1 887 4 1 ,830 3 5 , 1 2 1 8 ,9 5 3
1 8 8 8 47 ,1 3 5 35 ,954 9 , 3 4 8
1 8 8 9 4 6 , 1 8 4 3 5 , 2 0 1 9 , 7 7 8
1 8 9 0 50 ,625 3 6 , 4 6 0 1 1 , 8 1  9
1 891 5 0 , 1 4 0 3 5 , 1  71 1 2 , 2 2 2
1 892 5 0 , 9 5 7 3 6 , 4 8 2 12,745
1905 5 9 , 5 0 6 4 3 ,2 7 0 16 ,495
1 906 6 0 , 6 0 1 4 1 , 9 3 9 17,968
1 9 0 7 6 2 , 3 4 2 4 3 , 2 5 0 1 9 , 5 0 1
1 9 0 8 6 3 , 9 7 3 4 4 , 0 9 6 2 1 , 0 3 5
1 909 6 6 , 3 4 7 4 5 , 5 2 5 2 1 , 7 2 3
1910 6 9 , 3 8 4 4 7 , 0 9 4 2 2 , 8 8 5
1 91 1 7 2 , 3 9 6 4 9 , 0 9 2 2 4 , 8 3 7
1 91 2 7 5 , 3 6 7 5 0 , 2 0 8 2 6 , 7 5 2
1 913 7 7 , 8 4 7 52 ,1 96 2 8 , 2 7 4
1914 8 0 , 1 9 7 5 2 , 8 7 6 3 0 , 4 4 7
S o u r c e :  V i c t o r i a n  S t a t i s t i c a l  R e g i s t e r s
n u m b e r s  i n  u s e  a t  t h e  b e g i n n i n g  o f  t h e  p e r i o d .  B e t w e e n  
1 8 7 0  a n d  1 9 1 0  t h e  n u m b e r  o f  p l o u g h s  r o s e  b y  187 p e r  c e n t  
a n d  t h a t  o f  h a r r o w s  b y  132  p e r  c e n t .
The  g r o w t h  i n  t h e  n u m b e r  o f  t i l l a g e  i m p l e m e n t s  i n  
u s e  may b e  o n e  i n d e x  o f  m e c h a n i s a t i o n ,  b u t  c a n n o t  b y  
i t s e l f  b e  t a k e n  a s  a  m e a s u r e  o f  t h e  e x t e n t  o f  a d o p t i o n
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of mechanised cultivation techniques. Partly this is 
because there is little indication that hoe-husbandry 
was practised on any scale in Victoria as late as 1870, 
but principally because the number of farms and the 
acreage under cultivation also expanded rapidly during 
the 1870-1910 period. However changes in the numbers 
of tillage implements per farm or of the numbers of 
acres cultivated per plough or scarifier (Table 6.3) 
are influenced by several factors and as indexes of 
’diffusion' are only partially satisfactory.
Table 6.3
Victoria: Tillage Implements per Farm and Per 
Acre under Cultivationr 1870-71 and 1910-11
1 870-71 1910-11
1. Ploughs per holding 0.79 1.12
2. Harrows per holding 0.66 0.76
3 » Scarifiers, etc., per holding 0.02 0.38
4. Acres cultivated per plough 30.2 74.4
5. Acres cultivated per plough-
plus-scarifier 29.5 55, b
Source: Victorian Statistical Registers
The figures in Table 6.3 indicate that a slight 
increase occurred in the number of harrows per farm, 
but that the number of ploughs rose by some 50 per 
cent. At the beginning of the period very few 
scarifiers were in use, but by 1910 there was one on 
every third holding. These ratios, it has to be 
remembered, are colony-wide averages, and thus are not 
corrected either for any change in the proportion of 
holdings containing cultivated land or for changes in 
average farm size.
The increase which occurred in the acres under 
cultivation per plough (or per plough-plus-scarifier) 
is, at best, an ambiguous measure of an increase in 
mechanisation. Under conditions of constant technology 
such evidence would reflect a rise in the utilisation of 
tillage equipment or a fall in the capital-output 
ratio. But not only did the size ('capacity’ ) of many 
tillage implements increase during the period, but
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farming practices involving the use of tillage 
implements underwent significant changes - the more wide­
spread adoption of fallowing being the most well-known.^
Harvesting s The expansion of agriculture which began 
around mid-century is primarily associated with the 
production of grain, particularly wheat. And the role of 
machinery in this period of development was probably most 
important to that phase of grain production which had 
previously required the greatest amount of labour, namely 
harvesting 0
Grain harvesting machinery in Australia developed 
technically along two separate lines which met only at the 
very end of the period with which we are concerned. On 
the one hand, there was the evolution of stripping 
machinery descending from Ridley's invention of 1843«.
These machines literally stripped the heads of the standing 
stalks, so that post-harvest operations required only the 
winnowing of the grain from the husks. The other line of 
technical development was based on the reaper, which in 
its earliest form was simply a mowing machine with an 
attached platform, but subsequently evolved into the 
reaper-binder which mechanically bound the previously 
hand-tied sheaves ready for stocking. The key feature of 
the reaper was the cutting bar which consisted of a 
horizontally oscillating knife operating between a series 
of 'fingers'. The stalks of the standing crop were cut 
often quite close to the ground, so that subsequent 
operations required the threshing of the sheaves or use 
of chaff-cutters.
Although some strippers, reapers and winnowers were 
in use in Victoria by the mid-l860s a high proportion of 
the grain crop was still harvested by hand. The 
following description relates to Waranga Shire in the 
County of Rodney:
The ripe crop was cut with scythes. The grain 
was then separated from the heads by beating 
with a hand-flail, with the heads of corn
The course of adoption of tillage implements is 
considered in greater detail in sections 7*2 to 7,k below.
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stacked on a carpet of bags for this purpose«, 
Winnowing was left to a windy day, relying on 
the wind to blow the chaff from the grain, as 
the flailed heads were turned over by a wooden 
shovel. Other farmers used a primitive winnower 
turned by hand...,, [Forster 1965*^ +3]
Exactly how typical this description was of the harvesting 
methods employed elsewhere in Victoria, or of the 1860s 
as a whole, is difficult to assess. Yet, some quantita­
tive evidence does exist which indicates that the 1860s 
saw the initial introduction of mechanical aids to harvest 
operations.
In the Victorian Agricultural and Livestock Statistics 
for the years from 1859-60 to 1866-67, figures were 
published of the number of acres reaped or mown by 
machine. However the definitions change several times 
throughout the period, and some uncertainty exists as 
to the precise meaning of the figures. The estimates in 
Table 6-4 must therefore be regarded with suspicion. In 
1859-60, the data referred to 'the number of acres of corn 
reaped by machine’, which has been interpreted to refer to 
wheat only. In the following two years, the figures 
referred to 'grain crops reaped by machinery', and hence 
oats and 'other cereals' (chiefly barley) have been combined 
with the acreage in wheat. In 1862-63 and 1863-64, two 
sets of information were published: 'number of acres
reaped by machinery' and 'number of acres mowed by 
machinery'. In cols (2) and (3) of the table, these figures 
have been taken as a proportion of acres in all cereals 
and in hay respectively; but since mowers and reapers 
were very similar implements at this time, it is likely 
that the sharp increase in the estimated proportion of 
grain harvested by machine between 1861-62 and 1862-63 
reflects a change in concept rather than an increase in 
mechanisation. Finally, in 1865-66 and 1866-67, the 
acreage reaped and mown was combined, so that the extent 
of machine-harvesting of hay cannot be separated from that 
of all cereals.
232
Table 6.4
Victoria: Measures of Harvest Mechanisation. 
1859-60 to 1866-67m
Year Acres Acres Acres Acres Acres
ended wheat grain machine machine reaped and
31 March machine machine reaped mowed mown by
reaped reaped machinery
(3) (k) (5 )
1859-60 13.3 n.a 0 n.a. n.a. n.a.
1860-61 n. a „ 11.0 n.a. n.a. H  0 9. e
1861-62 n. a . 15.7 n.a. n.a. n.a.
1862-63 n. a 0 n.a. 31 .4 12.1 n.a.
1963-64 
1864-65
n. a . n.a. 30.8 7.5 n.a.
1865-66 n. a. n.a. n.a. n.a. 42.6
1866-6 7 n.a. n.a. n.a. n.a. 35.9
Source: see text.
Since comparisons cannot be made between the columns
of Table 6.4, little indication can be drawn from the
figures as to any trend toward greater mechanisation of
1harvest operations during the 1860s. It may be possible 
to argue, however, that manual methods of harvesting were 
more common than machine methods even at the end of the 
decade.
The subsequent growth in numbers of various harvesting 
machines, and the changing composition of the stock of 
harvesting equipment on farms, are summarised in Table 
6.3« Several important features of these trends may be 
briefly summarised.2 At the beginning of the period, 
reaping machines vastly outnumbered the Australian- 
designed stripper, although the preference changed markedly 
from the late 1870s. The technical complementarity of
Cf. Dunsdorfs [1956:149-50], who has a table based, 
apparently, on the same statistics - although no source 
is cited - which fails to distinguish the different bases 
on which the figures were collected. He regards all the 
data as referring to 'crop reaped’, then from an inter­
temporal comparison of the resulting proportions harves­
ted mechanically, concludes 'In Victoria the period 
covered by our statistics 1859-60 to 1866-67 is 
apparently exactly the time when this type of machinery 
was being introduced' [p.1 5 0 ].
2 A more extended discussion of the introduction and 
subsequent adoption of some of the principal harvesting 
machines is presented in Sections 7-5 to 7.7.
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strippers and winnowing machines is reflected in the 
parallel rise and decline in the numbers of each in use. 
And the transition from strippers or reaping machines to 
stripper-harvesters and reaper-binders as alternative 
primary harvesting equipment by the end of the period is 
clearly shown in the figures«
Planting; The transition around the turn of the 
century from sowing seed broadcast by hand to the use of 
the seed or grain drill occurred fairly rapidly. In 
1880-81, there were 3,882 acres under cultivation (includ­
ing land in fallow) on farms in Victoria for each seed 
sower or drill; ten years later this figure had been 
more than halved to 1,209 acres0 The rapid rise in 
’drill husbandry' during the 1 8 9 0 s and 1 9 0 0 s is underlined 
by the even more rapid fall in cultivated acres per 
drill to 3 8 6 in 1904-05 and 2 9 0 by 1 9 1 0 - 1 1 .
Prior to the 1880s, some sowing machines and drills 
were in use, although before 1876-77 the numbers shown 
in Table 6.6 are likely to represent some understatement. 
In fact, English drills were at work in the colonies at 
least as far back as the 1820s.^ More popular than 
these during the 1870s may have been broadcast seed 
sowers, either hand operated or mounted on a horse drawn 
cart with power supplied from its wheels [Palmer 1955: 
2 3 6 -. According to one British observer, these latter 
were ’a simple and unique colonial contrivance’ [Wallace
i 21891 s6 .if but similar machines were in use in the United
One observer of planting methods in New South Wales in 
the 1820s wrote [Atkinson, in King 1948^596]s ’Wheat and 
other grains are generally sown broadcast on the furrow 
and harrowed in. Very little drill husbandry has hitherto 
been practised, although in many instances its introduc­
tion would be highly beneficial.’
 ^ Wallace [ibid.] gives a description of the machines ’The 
seed falls on a rapidly revolving disc placed horizontally 
immediately below the exit hole in the bottom of a hopper, 
and is discharged from behind, as if from a sling, by 
means of a series of ridges, which rise on the upper 
surface of the disc and run from the circumference until 
they converge in the center. Each pair of ridges forms 
a pocket, in which the grain is first whirled around with 
the disc and finally discharged with great force. It is 
placed upon a cart ... and the power is communicated by 
the wheels of the cart as it is drawn forward.’
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States [Rogin 1966:199“204]„ Other seed sowers resembled 
the modern drill except that the tubes carrying the seed 
ended a few inches above ground level [Aust . 11-12-1880:
7 6 0 - 1 ] .
The introduction of the American grain and fertiliser
drills around 1890 marked the beginning of the wides-
1spread adoption of planting machinery. However, the 
older planting methods were not immediately abandoned, as 
indicated by the figures previously cited of the average 
acreage cultivated per drill. Further, the New South 
Wales statistics of planting machinery, which are more 
comprehensive than the Victorian, show that broadcast 
seed sowers greatly outnumbered drills as late as 1 9 0 1 -0 2 , 
that and although this situation was reversed by 1 9 1 0 - 1 1 , 
the numbers of seed sowers did not fall with the rapid 
expansion of the drill numbers, but increased appreciably. 
This is no strong reason why the Victorian experience is 
likely to have differed markedly.
See, e.g. Banfield [1 9 5 5 * 1 2 2 ] and Aus t . [1 5 - 1 1-1 8 9 0 :
9 2 6 ], Import statistics do not show drills separately 
until 1907.
2
N.SoW. : Planting machinery, 1 9 0 1 - 0 2  and 19 11 
(number)
1 9 0 1 - 0 2 1 91 1
A. Drills
Seed 849 n . s . s .
Fertiliser 148 n. s . s .
Seed, with fertiliser attachment 
(hoe ) XT 0 S e S • 4,822
Seed, with fertiliser attachment 
(disc ) n . s . s . 3,812
Seed, without fertiliser 
ment (hoe)
attach-
n . s . s „ 575
Seed, without fertiliser 
ment (disc )
attach-
n . S e S . 528
B. Seed sowers (broadcast)
Hand-powered 89 6 1 ,257
Horse-powered 1 .695__________ 1 .97 6
Source: Statistical Registers of New South Wales.
n.s.s, = not separately stated.
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Pastoral : The simple wool press in use on larger
farms and stations in Victoria in the 1870s was not so
dissimilar from those in use in more recent decades,
either in principle or construction. The earlier
models were 'screw presses' - the wool being compressed
by means of the 'monkey plate' or top of the bin having
a large metal screw attached, which was wound down by
rope pulleys. Later, the top plate was normally wound
down by a ratchet system operated by levers at the side
of the press. Manual operation, although probably
retained on smaller presses, gave way to 'steam gearing'
on large 'travelling box' models introduced at least as
1early as the 1880s.
The omission of shearing machines from the censuses 
of farm machines and implements until two decades after 
their initial introduction prevents any precise state­
ment as to the rate of their early acceptance in 
Victoria c
Although experimentation had been going on for over 
a decade, it was not until 1888 that the first machines 
were installed in shearing sheds in Victoria. A number 
of technical problems had been encountered in the per­
fection of the machine: steam or oil engines were 
necessary to drive the machines, although hand-power, 
bicycle power and a clockwork spring were all tried. A 
second difficulty concerned the transmission of power 
from an overhead shaft to the individual machines; rope 
drive used in the experimental stages was quickly 
superseded by friction drive. Individual electric 
motors were first tried during our period, but were not 
adopted until after 1920. Finally there was the problem 
of transmitting power down to the hand-piece, but 
leaving sufficient flexibility for the shearer to
These comments are based on widely scattered 
references in the contemporary press, and on the descrip­
tion of wool presses advertised. There is a paucity of 
information on this humble although presumably important 
piece of gadgetry. Wheelhouse [ 1966 :156-62] has a brief 
section on wool presses.
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operate. Early machines used a twisted gut core, but a 
system of steel rods, springs and joints was later 
introduced.
The shearing machines were quickly adopted on the 
largest pastoral stations in Victoria as well as New 
South Wales and Queensland, stimulus being provided by 
the shearer’s strike of 1890-91. 'It would be well for 
the shearers to bear in mind’, cautioned one observer in 
late 1 8 9 0 , 'that sheep-shearing is entering on a new 
phase. In a few years men skilled in the use of the 
shears will no longer possess any advantage over ordinary 
intelligent labourers. The shears will soon be obsolete 
implements in extensive sheds’ [Aus1 0 1-1 1-1 8 9 0 :8 2 6 ].
If we take as a measure of the extent of adoption 
the number of sheep per machine, a comparison between 
Victoria and New South Wales in 1910-11 indicates the 
latter had by that time proceeded further toward machine 
shearing its wool clip with one machine for each 2 , 5 0 0  
sheep compared to Victoria’s one machine per 4,000 sheep.
Dairying: The Australian dairy industry has its 
origins in the 1880s and 1 8 9 0 s when a combination of 
events resulted in commercial dairy production along 
lines not dissimilar to those used today [Drane 1961]. 
These included the advent of refrigeration, the opening 
up of areas suited for dairying, the establishment of 
the co-operative principle in production organisation, 
and the invention of the Babcock butterfat test and the 
pasteurisation process. In addition, two mechanical 
innovations were made at this time: the cream separator 
and the milking machine.
The cream separator, invented in 1877, appeared 
fairly quickly in the colony. A De Laval model was 
widely displayed at country shows late in 1 8 8 5 , and a 
number sold [Dow 1886:44; Aust . 29-8-1885:393]. With 
this machine, statistics of the numbers in use were 
collected from 1 8 8 6 -8 7 , within several years of its 
introduction. By 1891-92 only 445 were in use, but by
 ^ See the account in Fraser [1938:155-214].
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1904-05 this figure had risen to 13,408 and doubled by
1910-11 to 27,307 (Table 6 .6 ).
The advantages of the machine over setting and hand
skimming of the cream included the reduction of costs to
the farmer in transporting cream instead of whole milk
off the farm, a reduction in labour requirements, an
increase in the amount of cream obtained, a higher
quality of butter as a result of better controlled methods,
and a reduction in building costs associated with large,
cool ’setting' rooms in dairy shedsJ
The second, and somewhat later, mechanical innovation
in dairying was the milking machine. Its development
stretches back at least to 1862 [Fussell 1932:194], but
it was not until the 1 8 9 0s that practical tests proved
satisfactory - with the adoption of a ’pulsator' principle
that appears to have simulated hand milking. * 2
The statistical information begins in 1907“08,
indicating 324 plants in operation in that year, 338 in
1910-11, and 1,643 at the outbreak of the war (Table 6 .6 ).
The principal reason for their introduction was, according
to a visiting Scottish Agricultural Commission [l 91 1 1,
the labour problems in the industry:
from the beginning to the end of the story - 
there is the labour difficulty. Milkers are 
scarcely to be got, very hard to pay, 
impossible to please, and not worth having. 
Consequently not a great many hired servants 
are employed in dairies. The farmer, his 
wife and his children do all the milking 
whenever that is possible, and if the herd is 
too large, or the family too small, very often 
the Milking Machine is brought into use, with 
satisfactory results, (p.2 9 0 )
For a contemporary account of the advantages of 
separators see Aus t. [1 7" 1 0- 1 883 : 730 ; 14-6-1890:1 138 ].
A Royal Commission into the butter industry reported in 
1904, however, that in practice the 'home separator' had 
encouraged 'negligence and want of care in the treatment 
of cream, and to this cause may be traced,in a measure, 
the falling off in quality and values of some of the 
Australian butter' [Comm.P.P., 1 9 0 4, no.53, p.vii].
2 In 18879 the Victorian Minister for Agriculture 
obtained from the United States Department of Agriculture 
'drawings and specifications of several patent milking 
machines at present in use in America' [Aust. 21-3”1887* 
969 ]o Three years later the press reported trials of a 
Scottish invention [Aust. 7-6-1890: 1 091 ] .
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Reports indicate that the machine had not, by 1910 at
leasts found universal favour with dairymen, some
actually reverting to hand-milking. It is unclear,
however, whether the fault lay with unsolved technical
difficulties or with farmers inexperience in machine
operation and maintenance [Aust. 12-2-1 91 0:382].,
The mechanisation of on-farm dairy operations in
Victoria by 1910-11 had not proceeded very far. If we
assume that the number of milking machines per plant
1averaged three at this time, the number of dairy cows 
per machine was 4l4, compared to 12 in Victoria in 
1962-63o
6 «4 Temporal Adoption Patterns
In the literature on the diffusion of innovations 
one widely used model is based on the belief that the 
rate of adoption between the first introduction and 
complete acceptance of an innovation will resemble a 
normal distribution curve.* 2 Adopters may then be 
classified according to their relative position as 
innovators, early adopters, majority adopters and lagard. 
adopters, or some similar ranking. Further, the 
proportion of adopters may be cumulated over time, yield­
ing an S-shaped diffusion curve, with several important 
properties. First, information on the numbers of any 
innovation in use over time can be compared with this 
theoretical adoption pattern. Second, geographical areas 
may be ranked as technologically advanced or backward 
according to the relative positions of their diffusion 
curves. Third, the parameters of the curve can be 
estimated and an attempt made at their explanation. This 
last-mentioned characteristic has been a principal interest 
of those employing econometric techniques in an attempt 
to account for observed adoption patterns in terms of
The milking machine ’plants' at this time ranged in 
size from two to five 'stands', and were capable of milking 
nine cows per stand per hour [Homs 1918:124].
2 For an expansion of these comments in relation to the 
diffusion of innovations in farming see Jones [1963] «
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profitability and other considerations derived from 
economic theory [e.g. Griliches 1957]«
There are several difficulties in applying this 
approach at all rigorously in the study of the adoption 
of individual machines on farms in Victoria. One is 
the break between 1891-92 and 1904-05 in the collections 
of these series. A second is that machines described as 
reaping machines, strippers, scarifiers, etc. in the 
rural censuses were frequently modified as successive 
'models’ were produced so that the stock at any point 
in time may comprise quite a variety of designs and 
sizes. There is also the difficulty of defining the 
potential market for a machine-type so that the rate at 
which it is adopted may be calculated relative to a 
hypothetical maximum. With some machines and implements 
during the late nineteenth century this does not pose 
serious difficulties, since they were superceded by later 
('second generation') equipment: hence their number in 
use reached a maximum then declined absolutely within the 
period. The maximum number could then be taken as 100 
per cent adoption for the purposes of the statistical 
exercise. Other items of machinery continued to 
expand in numbers after 1910-11 and could not, strictly, 
be compared. A further requirement is that the number 
of potential adopters of an innovation be relatively 
independent of the existence of the innovation itself, 
to avoid spurious 'market share' estimates. In practice 
this condition is rarely satisfied. For example, the 
number of farms in Victoria (or acres under cultivation 
in wheat etc. ) cannot be assumed independent of the major 
mechanical innovations. Thus, their rate of adoption 
must be calculated in terms of the maximum number 
actually adopted. It is immediately apparent that this 
is a particular meaning of "rate of adoption" differing 
from one in which the denominator was the number of 
farmers, etc.
The growth in the numbers of cultivating implements 
(ploughs, harrows, scarifiers and cultivators) in 
Victoria increased fairly steadily throughout the period
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(Table 6 «, 2 ), since their use was related more to the 
expansion of the cultivated area than the supercession 
of alternative cultivation methods«, Similarly, it may 
be argued that the growth in numbers of harvesting 
machines (Table 6 „ 5 ) was primarily a function of the 
extension of the acreage in grain rather than the 
replacement by machines of manual harvesting methods» 
However, where individual machines were either 
substitutes or second generation harvesting equipment, 
the relevance of the diffusion 'model* discussed above 
is greater«, And from the unprocessed numbers of 
winnowers, strippers, reaper-binders and harvesters in 
use in Victoria, the adoption pattern suggested seems to 
have been approximated (Chart 6 «, 1 )«
More as an illustration of the directions future 
research in this field might take than an attempt fully 
to explore the applicability of this approach to the 
study of machinery adoption, we have chosen to look 
more closely at the spread of stripping machines» The 
number in use reached a (recorded) peak of 11,440 in 
1904-05 (Table 6 «, 5 )« The numbers in use between 1865"66 
and 1891-92 have been converted to proportions of this 
maximum, and plotted on Chart 6.2«, An inspection of 
this chart indicates that it took at least 15 years for 
20 per cent adoption to be reached (in 1879-80) following 
the initial introduction of the machine«, In the next 
five years adoption was extremely fast, reaching 63 
per cent by 1884-85« Then the rate slows, with only 
23 per cent added over the following seven years before 
the break occurs in the underlying statistical series,
If the 1904-05 figure represented the true peak in 
stripper usage, the remaining 14 per cent of ('lagard' ) 
adopters acquired strippers over a 13 year period*
There is superficial evidence that the temporal adoption 
pattern of the stripper approximated the 'classic' 
cumulative normal curve»
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The machinery numbers by type collected at rural 
census have been converted into regional estimates (37 
counties) by a complicated procedure fully described in 
the Appendix to this chapter. This regional information 
permits the ranking of counties within Victoria as early 
or lateadopters according as their diffusion curve lies 
to the left or right of that for the colony as a whole.
The evidence from three counties has been plotted on 
Chart 6.2 - Bendigo and Moira counties (Northern District) 
and Tatchera county (Mallee ) . The maximum recorded 
stripper usage in the first two occurred before 1892-93, 
so that their diffusion curve reaches 100 per cent.
These two also show the expected three-stage adoption 
rate characteristic, although Moira's rate is faster 
than Bendigo, the earlier of the two to reach a substantial 
level of adoption. Tatchera is clearly a late adoption 
region, despite the fact that the three counties lie in 
roughly the same portion of the colony. Maximum usage 
of strippers was not achieved until 1903-06, only 28 
per cent adoption having been attained by 1891“92.
Presenting machinery adoption patterns in this 
form explains nothing in itself, but usefully points to 
questions of interest to the economic historian. Why was 
the adoption of the stripper in Victoria at first (before 
1880) so slow and then so rapid? What circumstances 
resulted in Bendigo being an early adopter and Tatchera 
late? Do the county adoption curves really reflect 
anything more than the timing of agricultural expansion 
into different areas of the colony?
It is in order to answer questions such as these 
that in the next chapter the circumstances surrounding 
the adoption patterns of a number of major agricultural 
machinery innovations during the period are examined more 
closely.
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APPENDIX
Regional Machinery Statisticg 1872-73 to 1896-97« 
Estimation Procedures
The regional basis on which machinery figures were 
published varied over time«, Given the desire to examine 
the mechanisation process at as comprehensive a level as 
possible, yet be able to make inter-temporal comparisons 
at this level,: it was necessary to bring the regional 
data to a consistent basis«, This exercise has proven to 
be the most time-consuming of the various adjustments 
the published data required. In 1870-71 , machinery 
statistics were published partly by county (1 6 ) and
partly by 'Unsettled Districts' (5 )« In 1871-72 they
1were published solely on a county basis. In the 
following year the basis became municipalities, and this 
was retained until 1896-97- For 1897~98 and 1904-05 
to 1914-15 the county basis was resumed. Hence it was 
decided to convert all the published data to a 37- 
county level because county boundaries have not been 
adjusted over time, and because this areal unit should 
prove sufficiently small to allow a diversity of regional 
experience to emerge in the estimates.
For the quarter-century period 1872-73 to 1896-97 
the statistics of farm machinery were published in the 
Statistical Registers by municipalities rather than by 
counties. There is no obvious explanation as to why this 
change was made, as the county had been the basic areal 
unit prior to 1872-73 and was to be again in 1897“98 
and from 1904-05 to 1914-15. Furthermore, only a few 
other series relating to agricultural production were
Only 33 out of 37 were distinguished in this year: 
the others probably remained literally 'unsettled'.
The remaining four were (with dates of first appearance 
in the Statistical Register, and land embraced in 
holdings at that date ) : Croajingolong (l 877“78;
7,105 acres), Karkarooc (1877"78; 960 acres), Weeah 
(1879"80; 160 acres), and Millewa (1879”80; 4,163 acres).
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published exclusively by municipality - farm hands 
employed, value of improvements, and some livestock 
numbers. A search for unpublished manuscripts which 
might have contained the county aggregation of the 
municipalities' data proving fruitless, it was 
necessary to devise a method to undertake the not 
inconsiderable task of aggregation myself, deriving 
county estimates which would link with the earlier and 
later figures on that basis.
This exercise would have been straightforward had 
the counties and municipalities been coterminous, and 
a simple grouping of the latter's data been all that 
was required. However, approximately one-third of 
the shires (and even a few of the urban municipalities ) 
spread across county boundaries; in fact some fell into 
as many as four counties. Further, the municipality 
boundaries, unlike those of the counties, were constantly 
being adjusted, with the result that machinery statistics 
for a given shire might relate to a quite different area 
in, say, 1896-97, and spill across county boundaries in 
a markedly different pattern, from that in 1872-73.
Unfortunately maps showing municipality and county
1boundaries superimposed were rarely produced. The 
earliest of this type located relates to 1930, by which 
time municipality boundaries may have varied considerably 
from what they were in the later nineteenth century.
Chart 6.3 reproduces a section of this 1930 map to 
illustrate the non-correspondence of the county bound­
aries (continuous line) and municipality boundaries 
(broken line). The shire of Gordon, shown as falling 
into the three counties of Gladstone, Gunbower and 
Tatchera, extended into these same three counties from 
its creation in May, 1883, when 700 square miles of 
Swan Hill shire were severed, although its area and
Even today the administration of the municipalities 
and the counties fallsunder two different Victorian state 
government departments (the Department of Local Govern­
ment and the Crown Lands and Survey Department 
respectively), and each produce maps showing only the 
administrative units under their jurisdiction.
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shape may well have been adjusted by 1930. It should be 
noted that the three counties mentioned are not even in 
the same District - Tatchera is in the Malle, while Glad­
stone and Gunbower are in the Northern District. Hence 
even at the eight-Distriet level, shires may spread 
across regional boundaries.
There were four types of municipalities at the 
beginning of the period with which we are concerned in 
this section, although two of these had been abolished by 
1877-78.
1. Cities9 towns, and boroughs: Under the Victorian 
Local Government Act of 187*4, municipal bodies were 
established on the following basis. A ’city’ must have 
an annual revenue of not less than £20,000, and a 
’town' of not less than £10,000. A 'borough' must not 
be greater than nine square miles in area, and at no 
point be more than six miles across, and contain a 
population of not less than 300 ratepayers. The 
number of urban municipalities fell from 49 in 1872-73 
to 38 in 1896-97.
2. Shires: According to the same Act, shires must
contain rateable property yielding not less than £500
-|per year at the rate of not less than 1/- in the £1.
The number of shires grew from 94 to 150 over the period.
3. Road Districts: These areas existed only during the 
early 1870s, and the 14 listed in 1 87.2-73 were reclass­
ified as shires in the following year.
4. Crown Lands Commissioners' (Pastoral) Districts:
Eighteen of these areas, covering apparently the whole
2of the colony, were distinguished through to 1877“78.
These distinctions between cities, towns, boroughs 
and shires are given in the Victorian Municipal Direct­
ories . and appear to have remained unchanged throughout 
this period: see the Directory for 1897,PP«113, 154, 177 
and 238.
2 The distinction between pastoral stations and farms 
was discussed above. The conversion of the figures for 
'squatting stations' or pastoral districts has not 
been undertaken, principally because of difficulties 
in locating information which would enable the data 
collected on this basis to be converted to counties. 
Hence regional estimates presented in this thesis exclude 
the Pastoral District information (this represents, for
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The adjustment of the data relating to the non-
1coterminous municipalities was undertaken in two stages. 
First, it was necessary to ascertain, for each of the 
municipalities, the years in which boundary changes 
occurred involving a change in the number of counties 
in which the municipality was located. Then it was 
necessary to estimate the likely division of each non- 
coterminous municipality’s machinery stock between these 
counties, and adjust the division at each boundary- 
change date.
The information as to which counties each municipality 
spilled into, and the year-to-year changes in these, was 
obtained from the Victorian Municipal Directory for each 
year of the period. Unfortunately, this source gives no 
indidcation as to the area*(or any other indicator) of 
the municipality lying within each county. For a proxy 
it was necessary to turn to the Census information, 
where population data was presented by county subdivided 
by municipality, and where cross-references were given 
for municipalities contained in more than one county.
The proportions of the total male population of any non- 
coterminous municipality falling in each of the relevant 
counties was taken as the basis for dividing the machinery 
statistics of these municipalities. In the instances 
where no boundary changes occurred between census dates, 
involving an increase or decrease in the number of counties 
in which the municipality was located, annual estimates 
of the proportions of male population in each county 
were made by linear interpolation. Where such major 
boundary changes did occur between the censuses, the 
proportions were held constant down to the year of the 
change, and the new proportions derived from the
example, about 3«8 per cent of the total value of 
farm machinery in use in 1877“78).
 ^ The number of non-coterminous municipalities at the 
censuses were: 1871, 42; 1881, 55; 1891, 62; and 1901, 
70.
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subsequent census were extrapolated back in time to the 
same date0 By these methods, a system of annually 
changing ’weights' were devised for the fifty-odd
municipalities concerned and their machinery statistics
1could then be re-arranged into county-level estimates«
Due to the importance which will be given the 
regional farm machinery statistics in the thesis, it is 
necessary to discuss in some detail the obvious weaknesses 
in the estimation procedures outlined. First, it is 
clear that boundary changes of the non-coterminous 
municipalities which did not result in a county being 
added to or dropped from those in which the municipality 
previously was located would not be detected by the 
methods adopted. To this extent, the 'weights' do not 
reflect actual changes in the county-distribution of the 
male population within a non-coterminous municipality« 
There is no means of estimating the importance of this 
limitation; however, the possible error in the estimates 
resulting from this cause is limited to any one inter- 
censal period, as changes of this nature are reflected 
in the census-derived 'weights'.
Of more crucial importance is the assumption that 
the distribution of the male population within a non- 
coterminous municipality is a good, indicator of the 
distribution of the number (or value ) of farm machines 
and implements. This indicator was accepted because 
it was the only relevant series published splitting data 
for municipalities according to county. But the 
assumption of a constant male population/machinery ratio 
is questionable on several grounds. First, there is the 
possibility that the total male population is not a good 
index even of the total rural male population. However, 
aside from two urban municipalities (Hamilton and 
Malmsbury) all other non-coterminous municipalities were
In a few instances, the information in the Victorian 
Municipal Directory conflicted with the census infor­
mation; in these cases, the latter was adhered to.
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shires or road districts, which would exclude con­
centrations of non-rural people« And the machinery 
stock in cities, towns and boroughs was, naturally, 
a small proportion of the total« Secondly, there is 
a possibility that the total male population would 
differ in its distribution from the male population 
of working age (say 15 to 65 years), and the latter 
would be more likely to be correlated with the 
distribution of machinery»
The third and major difficulty with this method of 
dividing the machinery statistics of the non-coterminous 
municipalities is the assumption of a constant machinery/ 
labour ratio, however the denominator is measured« The 
process of mechanisation itself, which we are planning 
to examine, may be defined as the raising of the amount 
of capital in machines and implements available per 
rural worker, and to assume constancy in this ratio in 
one part of the estimation of the regional distribution 
of the machinery stock is somewhat inconsistent«
However, criticism of the estimates on these grounds 
is valid only to the extent that machinery/labour ratios 
varied within a non-coterminous municipality between an 
area falling into one county and an area falling into a 
second. No inter-municipality constancy of the ratios 
is assumed. Further, such a situation would be likely to 
occur only in non-coterminous shires which were both 
large in area, and included quite different farming 
technologies. Such conditions were surely reduced 
through time, partly as a result of the successive sub­
division of the larger shires, and partly as a result of 
the diffusion of machinery itself. However, it is 
possible that the relatively poor estimates for some 
counties in the Wimmera and Mallee (presented below) are 
due to this factor. Finally, it can be reiterated that 
the non-coterminous municipalities to which such adjust­
ments were made numbered only about one-third of the total. 
The remainder fell entirely within one county, and no 
adjustment to their machinery statistics was required.
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T a b l e  6 . 7
V i c t o r i a : V a l u e  o f  F a r m  M a c h i n e r y  i n  U s e  o n  
F a r m s /  1 8 7 1 - 7 2  a n d  1 8 7 2 - 7 3 :  1 8 9 6 - 9 7  a n d  
1 8 9 7 - 9 8 ,  P e r c e n t a g e  D i s t r i b u t i o n  
b y  R e g i o n
C o u n t i e s  a n d  D i s t r i c t s 1 8 7 1 - 7 2  ( a c t u a l )
1 8 7 2 - 7 3
( e s t ,  )
1 8 9 6 - 9 7
( e s t . )
1 8 9 7 - 9 8  
( a c t u a l )
M o r n i n g t o n 1 . 7 4 0 1 . 8 3 7 2 . 8 5 6 2 . 6 1  0
E v e l y n 1 . 2 9 4 1 . 1 6 7 2 . 1 9 5 2 . 0 9 6
B o u r k e 11 . 4 3 3 1 1 . 6 2 0 6 . 1 3 5 7 . 3 2 2
G r a n t 1 0 . 7 8 2 9 . 1 3 6 4 . 7 4 1 5 . 7 7  4
C e n t r a l  D i s t r i c t 2 5 . 2 5 0 2 3 . 7 6 0 1 5 . 9 2 8 1 7 . 8 0 2
A n g l e s e y 1 . 2 5 7 0 . 9 0 1 0 . 9 2 4 0 . 8 5 9
D a l h o u s i e 5 . 7 5 8 5 . 5 1 4 2 . 3 6 5 2 . 4 5 2
T a l b o t 1 8 . 5 9 7 1 6 . 9 9 1 6 . 2 2 9 6 . 1  74
N o r t h - C e n t r a l
D i s t r i c t 2 5 . 6 1 2 2 3 . 4 0 6 9 . 5 1 9 9 . 4 8 5
G r e n v i l l e 4 . 6 7 8 5 . 0 6 4 2 . 0 6 7 1 . 4 3 4
P o l w a r t h 0 . 7 8 0 0 . 9 5 2 0 . 8 4 1 0 . 6 8 4
H e y t e s b u r y 0 . 7 1 3 0 . 7 1 6 0 . 5 9 6 0 . 5 3 5
H a m p d e n 2 0 1 33 2 . 2 4 7 1 . 4 3 1 1 . 2 7 3
R i p o n 5 . 5 0 1 5 . 3 5 6 1 . 6 8 7 1 . 7 9 9
V i l l i e r s 3 . 8 4 0 3 . 3 0 0 1 . 5 7 7 1 . 6 5 5
N o r m a n b y 1 . 9 9 7 1 . 8 5 9 0 . 8 7 3 1 . 0 0 1
D u n d a s 1 , 4 2 5 1 . 8 7  6 0 . 7 1  2 0 . 7 7 6
F o l l e t t 0 . 2 1  6 0 . 3 3 0 0 . 2 4 8 0 . 2 5 7
W e s t e r n  D i s t r i c t 2 1 . 2 8 4 2 1 . 6 8 0 1 0 . 0 3 3 9 . 4 1  4
L o w a n 0 . 1  08 0 . 2 8 8 3 . 7 6 7 3 . 8 8 7
B o r u n g 1 . 5 8 3 2 . 2 8 1 6 • 9 2 6 7 . 8 3 3
K a r a  K a r a 1 . 7 7 4 2 . 0 6 3 3 . 5 2 3 4 . 2 6 9
W i i n m e r a 3 . 4 6 4 4 . 6 3 3 1 4 . 2 1 7 1 5 . 9 8 9
M i l l e w a - 0 . 0 0 7 0 . 0 1  0 -
W e e a h - - - 0 . 0 8 7
K a r k a r o o c - 0 . 0 5 0 4 . 4 6 0 1 . 2 0 4
T a t c h e r a 0 . 0 1  8 0 . 0 3 9 3 . 8 0 9 3 . 9 4 3
M a l l e e 0 . 0 1  8 0 . 0 9 5 8 . 2 7 9 5 . 2 3 5
G u n b o w e r 0 . 0 6 0 0 . 0 6 7 3 . 2 0 1 3 . 1 9 5
G l a d s t o n e 2 . 9 0 2 3 . 0 8 0 4 . 2 4 2 3 . 9 5 2
B e n d i g o 5 . 6 5 9 6 . 1 9 6 5 . 7 9 1 5 . 1  77
R o d n e y 2 . 6 4 1 2 . 5 9 4 4 . 4 8 3 3 . 8 8 4
M o i r a 1 . 9 2 4 2 . 5 3 9 1 0 . 8 8 9 1 2 . 7 3 4
N o r t h e r n  D i s t r i c t 1 3 . 1 8 7 1 4 . 4 7 6 2 8 . 6 0 7 2 8 . 9 4 2
D e l a t i t e 3 . 5 3 2 4 . 7 6 O 3 . 0 4 6 2 . 4 1  4
B o g o n g 5 . 1 1 1 4 . 4 8 8 4 . 8 1 9 5 . 1 1 6
B e n a m b r a 0 . 1 6 5 0 . 1  84 0 . 3 9 4 0 . 5 2 6
W o n n a n g a  11 a 0 . 2 3 3 O . 2 7 3 0 . 1 6 9 0 . 1  5 8
N o r t h - E a s t e r n
D i s t r i c t 9 . 0 4 1 9 . 7 0 5 8 . 4 2 8 8 . 2 1 4
( c o n t i n u e d  n e x t  p a g e )
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Table 6.7 (continued)
C 0 unties and -p. . , . , 1 871-72Districts/ , ' \(actual )
1872-73
(est. )
1896-97
(est. )
1897-98 
(actual)
C roa jingolong — - 0.1 54 0.204
Tarnbo 0.022 0.021 0.219 0.281
Dargo 0.095 0.077 0.372 0.329
T an ji1 1 .541 1 .368 1 .439 1 .446
Buln Buln 0.486 0,634 2.803 2 0 660
Gippsland 2.144 2.099 4.989 4.920
Sources: see text,,
The principal test of the method for estimating 
country series is obtained by comparing the years at 
the beginning and end of the period with the adjacent 
years’ published county-leve1 data. This was done 
by comparing the distribution by county of the value of 
farm machinery in 1871-72 (published) with that for 
1872-73 (estimated), and again between 1896-97 
(estimated) with that in 1897-98 (published). The 
county distribution of machinery for these four years 
is shown in Table 6.7« Inspection of the columns 
indicates a fairly close correspondence between the two 
pairs of adjacent years’ figures.
Inspection of Table 6.7 reveals that the correspondence 
between the pairs of estimates at the county level is 
least satisfactory in two areas - the Wimmera and the 
Mallee. This result emerges if the percentage deviation 
of the estimated from the actual (adjacent year) share 
of machinery in each county is considered, rather than 
from a direct comparison of the distribution figures.
At the beginning of the period, the counties of Lowan 
and Tatchera show very high estimates for 1872-73 as 
compared with 1871-72; and at the end of the period, the 
county of Karkarooc shows a high estimate for 1896-97 
compared with the following year. One possible reason 
for these delinquent observations was mentioned earlier.
And they may also result (at least those at the beginning 
of the period) from the low absolute value of machinery 
involved (small 'errors' in the actual figures having a 
large percentage effect). Apart from these three
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counties, the mean standard deviation of pairs of 
observations for each county was only 12.9 per cent for 
1871»73, and 9.7 per cent for 1896-98, a fairly 
satisfactory result having regard to the possible 
sources of bias and error in the estimation procedures.
In Tables 6.8 to 6.11 we present the county and 
district estimates for a selection of machinery types, 
the contemporary estimates of the total value of farm 
machinery in use, and two other series published in the 
Statistical Registers on a municipality rather than 
county basis - the value of 'improvements' to farms and 
the number of male and female farm hands employed.
Problems in the use of these series have been discussed 
above in chapters 3 and 4. In the rest of the thesis 
we make use only of the regional estimates of the number 
of machines in use by county.
The estimates of machinery numbers by type were 
calculated for each year 1872-73 to 1891-92. For reasons 
of space and the difficulty in transcribing the consider­
able body of detailed information generated, we have 
included in this Appendix estimates for only four of 
the twenty years, 1875-76, 1880-81, 1885-86 and 1890-91. 
Further, it is to be noted that in a few instances the 
totals for Victoria will differ from those appearing in 
the Statistical Register: wherever the disparity was 
such as could not be attributed to the estimation methods, 
the municipality-level information in the Statistical 
Registers was checked. The totals presented here are 
thus free of some errors in the original source.
Finally, tne district and Victorian totals may not add 
due to problems in obtaining a satisfactory rounding 
procedure in the computer programme employed. The 
result is that the integers have been obtained by 
truncation, imparting a possible error of _+ 1 in all 
figures •
1 The counties and districts are listed in the order shown in Table 6.7.
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CHAPTER 7
THE INNOVATION AND DIFFUSION 
~ OF AGRICULTURAL MACHINERY
7.1 Introduction
Although many interesting questions may be raised 
in connection with the invention and dilfusion of new 
farm machinery, the scope of the investigation reported 
in the present chapter is strictly limited« First, an 
attempt is made to ascertain the date of introduction 
and pattern of adoption, both temporal and geographic, 
of selected machines and implements. Second, the reasons 
given by contemporary observers for the introduction 
and spread of these machines are noted and evaluated 
against the empirical evidence of machinery usage. To 
devise a manageable inquiry into these questions, 
however, it has been necessary to restrict the coverage 
to agricultural equipment and in particular to the two 
important categories of cultivation and harvesting. As 
seen in the last chapter these were the farm functions in 
which mechanisation proceeded furthest in the late 
nineteenth century. And there is sufficient variety of 
experience to be found in connection with the major 
innovations in these classes of machinery to provide 
considerable insight into the acceptance of new 
mechanical technology by Victorian farmers between 1870 
and 1910 o
The basic information for this account is the 
estimates derived in the previous chapter of the numbers 
of machines and implements of various types reported to 
be in use on farms at the time of the annual rural 
censuses. In the following discussion these statistics 
of machinery numbers are used as primary evidence of the 
timing of the introduction of new types of machines and 
implements, the rate at which they were adopted by 
farmers and the regional pattern of their utilisation.
This quantitative evidence constitutes, however, only 
a partially satisfactory basis for a description of the 
course of farm mechanisation. Attention has already
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been drawn (in Chapters 4 and 6 ) to several difficulties 
encountered during the construction of the estimates - 
particularly those at the county level - and to various 
reservations we have concerning the consistency of 
concept and coverage of the published figures.
More important in the present context is the 
failure of the data relating to machinery numbers to 
distinguish as many types and models as we would have 
wished. Even though more than twenty categories are 
separately enumerated in the censuses of machinery 
before 1891-92, this disaggregation is insufficient to 
reveal important compositional changes which are known 
to have occurred in the stock of machinery0 For example, 
the series of plough numbers does not distinguish between 
mouldboard and disc ploughs, between those that do or 
do not incorporate the 'stump-jump’ principle, nor (with 
the exception of the three years 1889-90 to 1891-92) 
between ploughs with one, two, or more furrows. Similar 
comments apply, to at least some extent, to many of the 
other series of machines and implements in use.
A further difficulty is that a considerable lapse 
of time frequently occurs between the introduction of 
a new type of machine on Victoria's farms and its 
initial or separate enumeration in the rural census. 
Shearing machines were first used on pastoral 
properties in Victoria in the late 1880s but apear for 
the first time in the census returns of 1909-10.
And reapers and binders were not separately distinguished 
from reaping machines until the mid-eighties, by which 
time the initial phase of their adoption was well 
advanced.
For these reasons the following discussion of the 
course of rural mechanisation has also been based on 
non-quantitative evidence, the principal source being 
newspapers. These contain reports of seasonal 
conditions in the country, agricultural and pastoral 
'shows', and other farm activities which include, from 
time to time, references to specific types or models of
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machinery«, They also mention machinery demonstrations 
or trials? sometimes special events arranged to ’prove' 
to farmers the capabilities of a new machine or implement 
(or alternative makes sponsored by the implements’ 
manufacturers), at other times the results of regular 
events such as the annual ploughing matches held in many 
districts.
Within the limits of this study it has not been 
possible to achieve more than a very superficial explor- 
tion of the newspaper material available. We have 
confined our research to a survey of the Melbourne 
papers - the Argus; the Australasian and the Age - whose 
columns contained regular and frequent articles by 
country correspondents, and excerpts from country news­
papers.1 The examination of Victorian country newspapers 
themselves, with a view to carefully relating the 
information they contain about each district to the 
regional statistic s of machinery utilisation, is a task 
beyond the scope of this thesis.
There are few additional sources of information about 
the introduction and use of farm machinery. Farmers
on small and medium sized holdings have bequeathed few
2first-hand accounts of their methods of production.
The pastoral company records, so widely used in studies 
of the growth and development of that particular 
industry, relate, of course, to the least mechanised of 
all rural activities. 'Scientific' agricultural journals 
did not appear until the end of our period; and few of 
the parliamentary inquiries of the late nineteenth
Of the three papers cited, the Aus tralasian, a weekly 
publication, was used the most extensively. It 
contained 2-4 pages each issue on rural topics through­
out the period, although a noticeable decline in 
attention given developments in mechanical aids to the 
farmer occurred from the 1890s. The Age and the Argus. 
by the end of the seventies, were featuring less and less 
news of country events, and the former was not scanned 
for subsequent decades.
2 See Powell [l 970 s267“80 J for examples of selectors' 
letters to the Victorian Lands Department.
273.
century were even indirectly concerned with, the 
mechanisation of agricultural production methods. The 
only primary source material additional to the news­
paper reports used fairly extensively in what follows 
was the Agents' Price Books published each year by 
the machinery and implement manufacturers and dis­
tributors. A large number of these relating to the last 
decade of our period were located, and provided, at least 
for those years, a considerable amount of detailed 
information as to the range of models and types being 
marketed 0
7 p 2 Changes in Design and Description of Tillage Equipment 
It is necessary to emphasise that although consider­
able use will be made in this section of the statistics 
of numbers of ploughs, harrows and scarifiers in use on 
farms, some uncertainty exists as to what precisely is 
included in each of these three series. The problem has 
two aspects. Firsty some types of tillage equipment 
bearing the same name in 1910 as in 1870 underwent 
major changes in design during the intervening four 
decades, so that the two implements would bear only a 
limited resemblance to one another. Second, although 
literally dozens of types, models and sizes of tillage 
implements were in use, for most of the period the 
collectors of rural statistics were asked to group 
these into only four categories: ploughs, harrows, horse 
hoes and scarifiers (after 1904-05, cultivators).
There almost certainly was some inconsistency in the way 
enumerators classified 'borderline' implements9 as well as 
in classification over time. Although we have no 
direct check on the published figures, it is possible 
to point up some of the difficulties in their inter­
pretation ,
At the end of the 1860s, the tillage equipment 
on most cultivated rural holdings in Victoria would 
comprise one or more single-furrow wrought-iron 
mouldboard ploughs and one or two sets of drag harrows.
Yet a wider range was at least becoming available to
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the farmer. The prize list for the annual agricultural
and pastoral show at Ballarat in the spring of 1870
specified seven categories for ploughs, one category
for harrows, and three for other tillage implements.^
Twenty years later the range had widened considerably,
as suggested by the following description of the display
of ploughs shown in Melbourne in 1890 by the city’s
leading plough maker, Hugh Lennon and Company:
The single furrow ploughs range in a 
succession of sizes to suit garden or farm 
tillage, as well as the making of tanks and 
dams on sheep stations, and for railway and 
road contracting, draining, and irrigation 
work. The double and treble ploughs are in 
great variety, comprising heavy farm ploughs 
for breaking up new land, fitted with Lennon’s 
patent wrought iron shares.... There are also 
ploughs fitted with cast and wrought iron 
shares made on a lighter pattern, and largely 
used in New South Wales; a light form of 
double and treble furrow plough fitted with 
steel bodies and chilled shares. All these 
ploughs are fitted with improved oil­
saving wheels, and embrace the latest 
improvements for lifting and lowering. Four- 
furrow ploughs, on the same principle as the 
double and treble furrows, are included.... 
Improved sub-soiling attachments fitted to 
double furrow ploughs are shown, as well as 
stone and stump-jump ploughs, two and three 
furrows, for working mallee scrub and stony 
ground. [Aust. 30-8-1890: suppl. p.8]
Although many of the major developments in design appear
to have been introduced in the first half of our period,
by the first decade of the present century the range of
tillage implements had widened even further. In 1909,
for example, the Melbourne firm of H.V. McKay produced
and sold some 26 types of mouldboard ploughs, 13 types of
disc ploughs, five types of cultivators, six types of
They were: swing plough, wheel plough, suboil plough, 
combined ordinary and subsoil plough, vineyard plough, 
two-furrow plough, and double-mould plough; set of 
harrows; grubber and scarifier combined, horse hoe, 
and drill, grubber, hoe or harrow [Aust. 22-10-1870:
535-6].
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disc harrows, three types of tooth harrows and 27
1varieties of zig zag harrows« The other leading 
importers and manufacturers of farm implements and 
machinery offered a comparable array of cultivation 
equipment to the Victorian farmer«
The reduction of this wide variety of implement 
types to the three or four categories under which they were 
recorded in the rural census involves, first, the unweight­
ed aggregation of many types of, say, 'ploughs', and 
the consequent temptation to make direct inter-temporal 
comparisons of the resulting series of numbers* A typical 
plough of the 1860s and early 1870s may have been a 
single furrow, mouldboard model made of iron, with few 
if any adjustable parts and only a single wheel. This 
made for difficult control on the part of the ploughman 
who walked behind and guided the unwiedly implement with 
the aid of two large wooden handles. The ploughs of 
forty years later were, in general, larger and more 
compleix equipment. Perhaps 'typical' of the ploughs of 
the period was McKay's popular 'Sunrise' model, introduced 
in 1905« It carried between two and six discs 23 inches 
in diameter, cutting furrows up to eight inches wide.
It incorporated the stump-jump principle, the number of 
furrows could be reduced by one on any implement, it 
rode easily on two wheels and was readily adjustable 
by the driver who was provided with a seat. Thus, even 
this relatively unsophisticated implement underwent 
marked changes in the forty years with which we are 
concerned.
Use of the published statistics of ploughs, harrows 
and scarifiers also raises the difficulty of knowing 
precisely where the boundaries between these implements 
were drawn, and whether, with the proliferation of types 
of cultivation equipment by the end of the period, this 
problem is likely to seriously affect any interpretation 
of the figures.
1 Hugh Victor McKay: Price List for Victoria and 
Riverinaf 1909. pp. 15-37»
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A mouldboard plough and any set of harrows that was 
made up of sections and dragged along the surface of the 
ground would not likely pose any classificatory problems 
to the enumerator of rural statistics» And ploughs 
having a small number of wide-cutting discs may appear 
to have been equally easily classified» But there were 
some other types of implements which would have been 
less easily allocated to any one of the three or four 
headings provided on the census schedules»
At first, scarifiers, cultivators, grubbers and
scufflers were separately enumerated, although scarifiers
were by far the most numerous. From 1878-79 scufflers
and grubbers were included with scarifiers, as were
cultivators from 1881-82» After 1904-05 the series were
described as cultivators rather than scarifiers, but
there is evidence that the two words were used inter- 
1changeably» Although the term scarifier was most
commonly used before 1890 and is in common usage today,
it appears to have suffered some hiatus around the turn 
2of the century.
More confusing is the overlap in terminology 
between cultivators and some types of harrows» One 
commentator wrote at the end of the period that 'There 
are many makes of cultivators and harrows, each having 
its own special use. A cultivator may be taken as a 
magnified harrow, and what applies to one applies to 
the other' [Grasby 1912:129-30], It is possible that, 
apart from size, about the only other feature distinguish 
ing a spring tooth harrow from a spring tooth cultivator,
See Wallace [1891 *274-5 ], who gives an illustration 
of an implement described as a 'scarifier, or cultivator' 
What appears to be the same implement (one made by James 
Martin and Company of South Australia) is described, a 
decade and a half later, simply as a 'cultivator' in 
Percy Jennings and Co»: Price List, 1906-07. p»l4,
2 None of the price lists examined and relating to the 
period between 1900 and 1914 contained references to 
scarifiers; all implements of that type were described 
as cultivators.
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for instance, was the addition of wheels to the latter.
The differences between disc harrows and disc ploughs is 
even harder to establish; sometimes implements quite 
similar in appearance were called either harrows or 
ploughs, in other instances quite dissimilar pieces of 
equipment were given the same name. The confusion is 
compounded by the advent of American makes to the 
Australian scene, as some difference in Australian and 
American terminology is clearly evident.* 2 3
Some categories of tillage equipment which have in 
the past attracted the attention of historians of late 
nineteenth century farming were not distinguished in 
the statistics. The steam plough and stump-jump 
innovation are two examples warranting mention.
It was natural that the farm operation requiring
the most horse power, namely ploughing, should be the first
to stimulate attempts at the application of mechanical
power. And this was true of Britain and the United3States as well as Australia. A steam plough was 
introduced into the colony in the late sixties, but a 
number of difficulties quickly emerged. It permitted 
deeper ploughing, with alleged higher yields of grain 
than that achieved from horsedrawn implements. And this 
was a period when subsoil cultivation was regarded as 
a practice to be encouraged [Argus. 27-1-1870: suppl . ]. 
However the plough proved to be lacking in strength 
of construction for the hard soils of the colony and in 
consequence its parts wore out too rapidly. Although 
on a per acre basis the cost of cultivation was claimed 
to be less than if horses were used, the initial cost of 
the machine was prohibitive. Since farmers had to keep
International Harvester Co.: Victorian Price List 
1912-13: pp-36, 38.
2 Compare, on ’discs', 'disc harrows', and 'disc
ploughs', illustrations in Cherry [1913:80], Wadham 
et al . [1957:24-5], Homs [1 91 8 :95”7 ], International
Harvester Co.: Victorian Price List 1912-13. p.42, 
Deering Harvester Co.: Price List 1903-04, n.p.
3 Fussell [1 952 :73-91 ] , Wik [19531
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horses for other purposes, even group purchasing or 
contract ploughing might not make sound financial sense 
to the individual farmer [Aust. 1-1-1870:24], It was 
presumably for these reasons that little was subsequently 
heard of attempts to introduce the steam plough into 
Victoria.^
Of more importance to the course of agricultural
development was the stump-jump innovation, originating
from the South Australian farmer, R.B. Smith, in 1876.
This extremely simple device has received a great deal
of attention from historians, and has been credited with
permitting the economical cultivation of large areas of
stony or stump and root infested ground in South
Australia, Victoria and New South Wales which otherwise
2would have remained uncultivated. So far as Victoria
is concerned, a preliminary examination of this
hypothesis would require at least that quantitative
information relating to the proportions of the stock of
ploughs and other cultivation implements embodying the
stump-jump feature be available, to determine the precise
timing of the introduction of the innovation, and assess
the proposition that it found particular favour in the
mallee-type areas of the north-west. Unlike New South
T 3Wales, the rural censuses for Victoria at no time 
distinguished between stump-jump and conventionally 
designed implements.
Forster [1963*52 ] mentions two steam ploughs in 
operation in the Waranga area (Rodney County) in 1874. 
Note that in the New South Wales Statistical Register 
for 1891, 270 steam ploughs were in use in that colony.
2 See below, section 9*4.
3 In the detailed surveys of machinery in use on farms 
undertaken in New South Wales in 1902 and 1911, a 
separate category of ’stump- jumping plough’ is recorded. 
The figures require some care in interpretation. Were 
all ploughs fitted with this feature entered as stump­
jumping? Was the basis of classification consistent 
between the two dates? If we assume that the answers 
to these two questions are both in the affirmative, then 
the years 1902 to 1911 witnessed a rapid growth in this 
type of plough - from 646 to 3,135 or from 0.1 per cent 
of total ploughs to 3.6 per cent [New South Wales 
Statistical Registers.]
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Demonstrations and trials of stump-jump implements 
that were conducted in South Australia in the years after 
1876 [Meinig 1 9 6 2 : 1 0 3 ,  1O 5 - 6 J were reported in the 
Victorian papers [e.g. Aust. 14-8-1880:215 ] • Trials in 
Victoria itself do not appear to have taken place before 
the mid eighties, but then were conducted in regions 
near to the South Australian border - at Nhill in Lowan 
County [Ausjto 2 9 - 8 - 1  885 :3 9 4  J and Dimboola in Borung County 
[Aust. 17“ 1 0 - 1 8 8 5 : 7 3 1 ] for example, on the southern 
fringes of the mallee country. At this early stage in 
the adoption of the innovation its attractiveness to 
farmers probably lay in the fact that it was technically 
interrelated to the land-ctearing methods known as 
mullenising, which made possible the cheap cultivation 
of the mallee scrublands [see Aust. 1 3 - 9 - 1 8 9 0 : 4 9 0 ] .
7.3 Multi-Furrow Ploughs
The increase in size which occurred in most lines 
of tillage equipment during the late nineteenth century 
is most clearly traceable in the case of mouldboard 
ploughs. The idea of adding a second furrow to the 
traditional one-furrow implement was one of long standing, 
but at least where power was to be provided by horses, 
attracted serious attention only from the late 1860s.
Field demonstrations of double furrow, and even three 
furrow, ploughs were held over the next few years 
[Argus 21-4-1869:7], while at ploughing matches 'the 
great feature of interest was the trial of the double­
furrow ploughs' [Argus 17-6-187O: suppl.],
The principal difficulty in substituting a two- 
for a single-furrow plough lay in its increased draught. 
Field trials suggested that adding a second furrow 
would raise the draught by only 57 per cent and not double 
ita although some scepticism was expressed of the 
applicability of these claims to normal ploughing 
conditions rArgus 15-4-1869: suppl.]. The increasing 
use of steel rather than wrought iron in parts of its 
construction may to some extent have lightened the 
implement [Aust. 11-9-1875:342]. But the draught
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problem associated with these larger ploughs was met 
principally through shortening the mouldboard itself, 
replacing the stilt of the single-furrow plough with 
a second wheel and ploughing to a shallower depth 
and/or restricting its use to areas characterised by 
lighter soils.
The question of deep versus shallow ploughing as
the more appropriate method of cultivation was a
matter of contemporary debate, since it impinged on
important farming principles. It was claimed, for
instance, that a double-furrow plough
can only save expense at the cost of the 
work done, for two horses can only turn over 
a certain weight of soil in a day, and if 
they turn this over a wide surface, the depth 
of the furrow must be less in proportion 
throughout. Therefore this renewed fashion 
of using two or even three mouldboards with 
horse power will not last, for under it only 
shallow work is possible; whereas the 
experience of the day is proving most 
conclusively that if the farmer is to 
thrive, he must plough or break up his soil 
as deeply as he can, especially under such a 
climate as this. He thereby retains moisture 
in the land in summer [and] gets rid of any 
superabundance of this in winter....
[Argus 21-4-1870:7].
These comments, however, were made prior to the 
expansion of cultivation into the areas of the colony 
characterised by lighter soils, a drier climate and 
larger acreages under tillage per farm than was true 
of the longer-farmed central and western areas. In 
these latter English methods of cultivation were still 
regarded as the ideal, and deviations merited the 
common phrase of opprobrium - 'slovenly farming'. As 
early as 1869 it was clear that 'in practice these 
double mouldboard ploughs prove to be of no advantage 
to those who use them with horses, unless where a wide 
extent of land has to be skimmed over lightly' [Argus 
15- 4- 1869« suppl.j.
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The main consideration favouring the adoption of 
the multi-furrow plough was that of cost. From Mt 
Gambier, just across the South Australian border, a 
'saving of nearly one half in the cost of turning up 
the light land' was claimed |Argus 21-5-1869* suppl.] .
This was corroborated in the Victorian experience by 
the mid seventies: 'the saving in certain soils, and with
certain of these ploughs, amounts to half the horses and half 
the men' [Aust. 20-3-1875*37^] • A single-furrow plough 
normally required two horses; but with double-furrow 
ploughs three horses were used in many places, in others 
only two.
One further consideration favouring a double as 
against a single-furrow plough was that it required less 
skill on the part of the ploughman rArgus 28-5-1870: 
suppl.] . This resulted from the addition of the second 
wheel and as a factor encouraging adoption may not 
have been unimportant during the 1870s when farm 
employees taking up selections of their own were not 
infrequently the most skilled - and that meant plough­
men in particular [ Aust. 10-12-1870:760] .
The adoption of the double-furrow plough on a
significant scale may be dated, according to contemporary
observers, from 1872 [Aus t. 11-9-1875:3^2] . Three
years later it was stated that
the double furrow ploughs are influencing to 
a very considerable extent the area of 
tillage. With their aid many farmers (in 
the newer districts especially) have, by 
making a push, both this year and last, 
cropped double the area they would otherwise 
have done [Aust. 20-3-1875:37^-] •
The basis for this rather sweeping counterfactual 
assertion is not spelt out. Nevertheless, the general 
importance of the innovation to the progress of 
cultivation and the suggested geographical concentration 
in its adoption pattern may not be too inaccurate for 
the years referred to. Certainly by the mid eighties 
the cultivation of wheat in the northern and north­
western areas of the colony was claimed to be 'carried
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on chiefly by double-furrow ploughs' [Spencer 1884s 
749-50 j.
Ploughs having more than two furrows receive 
little mention during the seventies. One was on display 
at the National Agricultural Society's Show at Talbot in 
1875 lAust . 30-10-1875’568] , but it was not until the 
1880s that reports of ploughing matches consistently 
include reference to special classes for three as well 
as single and double furrowed implements [e.g. Aust»
4-7~1885s12; 1-8-1885:204], By then the 'novelty' 
interest had passed to an even larger plough; a four 
furrow machine was exhibited in Melbourne in 1885 by 
the implement maker, Hugh Lennon [Aust. 22-8-1 885: 
suppl. p.8].
Quantitative evidence relating to the size 
composition of the stock of ploughs in use on Victorian 
farms is available only for the three years from 1889-90 
to 1891-92. In the rural censuses for those years 
ploughs were subdivided into 'single furrow', 'double 
furrow' and 'three or more furrows'. Over the three 
years an average of 58.6 per cent were returned as 
single furrow, 33.8 per cent as double furrow and 7.6 
per cent as having three or more furrows. Although the 
number of years covered is too short to establish with 
confidence any trends in these proportions, it is 
perhaps not without significance that whereas the share 
of the double furrow ploughs was virtually unchanged 
(minus 0.1 percentage point) between 1889-90 and 
1891-92, that of single furrow ploughs fell by 2.0 
percentage points, being offset by a 2.1 percentage 
point rise in the share of ploughs having three or more 
furrows.
From this information it is possible to estimate - 
albeit crudely - the likely average size of plough by 
the beginning of the 1890s. The open-ended class having 
three or more furrows may be assumed to have averaged 
between three and four furrows per implement. Because 
this class forms such a small proportion of the total
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stock of ploughs at this time,, varying this assumed 
average has little effect on the estimate for the total 
stock of ploughs. Taking the census year of 1890-91, 
the average number of furrows per plough in the colony 
would have been 1 <>49, 1 «5 2 , or 1 «56 depending on 
whether we assume an average size in the ’three or more 
furrows' class of 3, 3«5, or 4 furrows respectively«
The point of significance is that whereas in the 1860s 
multi-furrowed ploughs were virtually unknown, by 1890 
they represented over 40 per cent of the total stock, 
and had raised the average "size" of the implements in 
use on farms by just over 50 per cent« It should be 
noted, however, that the number of furrows is likely to 
overstate the ’capacity’ of ploughs where the multi- 
furrowed implements, as previously mentioned, generally 
had a smaller mouldboard than single furrow ploughs.
Of at least equal interest to this increase in the 
size of ploughs is the statistical evidence supporting 
the comments of contemporary observers concerning the 
greater suitability of multi-furrow ploughs for farmers 
in some areas rather than others« These commentators, 
cited earlier, spoke of the larger ploughs as appropriate 
where only shallow cultivation was required, where soils 
were light, and where the farmer had a substantial 
acreage under tillage. These conditions were most 
closely approximated in the northern and newly-selected 
wheat-growing regions of the colony.
Table 7«1 shows the percentage distribution of 
ploughs by size for the eight districts of Victoria in 
1890-91o The principal features of interest are, first, 
the concentration of multi-furrow implements in the 
Wimmera and Northern Districts (66 per cent of the 
double furrow; 80 per cent of the three-or-more furrow); 
and second, the preponderance of single furrow ploughs 
in the three long-settled districts of Central, North- 
Central, and Western) 50 per cent of the single furrow, 
but only 21 per cent of the double furrow and 6 per 
cent of the three-or-more furrow)«
284
Table 7.1
Victoria: Number of Ploughs in Use by
District and by Size : 1890-■91
(per cent )
Number of furrows per plough
1 2 3
Central 23.33 6.18 1 .81
North“C entral 11.83 7.34 1.63
Weste rn 14.89 6.99 2.79
Wimmera 10.07 24.82 64.41
Mallee 1 .34 3.03 4.97
Northern 20.37 40.97 15.72
North-Eastern 10.10 8.61 7.85
Gippsland 7.65 2.03 0.79
Source: Victorian Statistical Registers, adjusted as 
described above in the Appendix to chapter 6.
The comparable regional figures for 1889-90 and 
1891-92 show a quite similar pattern, as could be 
expected over so short a period as three years. One 
interesting exception is the Mallee District where 
settlement at this time was in its early stages. Here, 
the larger ploughs were particularly well suited to the 
farmers’ requirements. In 1889-90 the Mallee contained 
3.2 per cent of the three-or-more furrow ploughs in 
Victoria. Two years later the share had risen to 9-3 
per cent.
The relationship between wheat production and the 
use of multi-furrow ploughs is more clearly illustrated 
if information at the county level rather than for each 
district is utilised. A scatter diagram indicated that 
a very small number of the 36 counties for which figures 
were available in 1890-91 were important wheat producers, 
and that they also were the areas in which the majority 
of the larger ploughs were in use. In fact just four 
counties - Lowan, Borung, Kara Kara and Bendigo - 
accounted in that year for 72 per cent of the acreage 
under wheat in Victoria and contained 71 per cent of 
the colony’s stock of ploughs having three or more 
furrows, but only 41 per cent of the double furrow and 
17 per cent of the single furrow ploughs. Wheat 
production and the use of larger tillage implements
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were closely associated features of the agricultural 
development of northern Victoria in the late nineteenth 
century. In the rest of the colony the single furrow 
model remained, at least until 1 8 9 0, the most common 
plough in use.
7.4 Changes in the Composition of Tillage Equipment 
Although many uncertainties surround the 
statistics of implements in use on farms, the limited 
breakdown by type is sufficient to reveal the single 
most important change in the composition of the farmer’s 
tillage equipment during the period. This involved, 
broadly speaking, the addition of a scarifier or 
cultivator (of some description) to his traditional 
plough-and-harrows combination. In Table 7«2 this 
change is shown in terms of the number of harrows and
Table 7.2
Victoria; Harrows and Scarifiers/Cultivators 
per 100 Ploughs in Use on Farms s 
Selected Years 1865-^6 to 1913-T4
Harrows Scarifiers, etc.
1 8 6 5 - 6 6 84 4
1 8 7 0 - 7 1 84 2
1880-81 80 14
1890-91 70 24
1904-05 73 28
1 9 1 0-11 6 8 34
1913-14 66 38
Source; Victorian Statistical Registers
scarifiers in use on farms throughout the colony for 
every one hundred ploughs. The figures indicate that the 
periods of most rapid yadoption* of the new type of 
cultivation implement were the 1 8 7 0s and 1880s, and the 
decade before the first world war. The information in 
the table indicates also that the period saw a fall 
in the harrows/ploughs ratio, particularly during the 
1880s, although this was less marked than the rise in 
the share of scarifiers in tillage equipment.
At the beginning of the 1870s scarifiers appear 
to have been still in the ’trial* stage of adoption.
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This is indicated,, for example , by reports of their 
display at ploughing matches [Argus 24-6-1869«7 l9 and 
the stimulus given by the Victorian Board of Agriculture 
for the improvement of implements of this type [Aust.
2 2 - 1 -1 8 7 0 t 1 2 0 J. Perhaps significantly, the resulting 
trial at the Government Experimental Farm did not, in the 
opinion of observers, prove the merits of the implements 
entered [Argus 1 8 - 2 - 1 8 70s  suppl.]. From the mid 
seventies, however, the number of scarifiers in use began 
to grow rapidly (see Table 6 . 2 ) .  But what factors 
encouraged their adoption at this time?
In the early seventies, references to the use of 
cultivation implements other than ploughs indicate that 
one purpose farmers had in mind for such equipment was 
deeper cultivation than could be attained with the 
conventional mouldboard plough. These implements were 
called either 'cultivators’ or 'grubbers', and were 
expected to break up the soil rather than leave a hard 
pan at the level of the sole plate of the plough, 
permitting the roots of the crop to penetrate 
further and be better able to resist spring or early 
summer drought. In at least some instances, higher 
yields of wheat from land prepared with cultivators 
rather than ploughs were claimed during a dry season 
[Aust c 3 “ 1 " 1 8 8 0 ? 2 4 ;  3 1 - 1 - 1 8 8 0 : 1 51 ] . However, the heavy 
draught of deep cultivation, as in the case of the sub­
soil ploughs, was a major deterrent to the adoption of 
the practice.
A second argument in favour of the non-traditional 
implements of tillage related to weed control. One 
farmer in the Western district considered that, j.f the 
land was ploughed immediately after harvest, the 
seeds of docks and sorrel would remain until the land 
was ploughed again a second time just before the next 
crop was planted. They would then be turned to the 
surface and grow with the crop. If the cultivator was 
used after harvest, weed growth would occur then, and 
could be ploughed in preparatory to planting [-Aust. 2 3 - 1 0 -
1 8 7 5 : 5 3 5 ] .
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However, the two principal reasons for the adoption 
of the scarifier or cultivator during the period appear 
to have been, first, to work ploughed land before planting 
as a complementary cultivating operation; and secondly, 
as a primary cultivation implement (and hence a 
substitute for the plough) in the lighter soil and drier 
climate areas of northern Victoria where shallower 
ploughing was favoured,, The former was associated 
particularly with the increasingly popular practice of 
fallowing; the latter with the shift of the wheat belt 
north of the Great Dividing Range and in particular, the 
opening of the mallee-type country from the late 1880s.
To a considerable extent these two developments were 
temporally and spatially related.
Some of these points are reflected in Table 7.3 in 
which the regional distribution of all ploughs is 
compared with that of scarifiers and cultivators for 
selected years between 1880-81 and 1913-14.
Table 7.3
Victoria? Regional Distribution of Ploughs 
and Scarifiers, etc., Selected Years 
1880-81 to 1913-14
District 1 880 P
-81
S
1 890 
P
-91
S
1 904 
P
-05
s
1 913 
P
-14
s
Central
North-
16.8 25.6 15.9 21 .3 21 .9 24.3 23.6 22.5
C entra1 11.8 9.1 9.6 6.3 8.8 5.7 7 o 1 5.0
Weste rn 13.6 14.7 11 .3 9.8 11.7 8.0 14.1 8.4
Wimmera 1 5o6 12.1 19.0 15.4 13.8 14.7 11 .3 14.7
Mallee 1 .5 2.5 2.3 3.2 5.5 8.8 7.0 1 0.4
Northern
North-
29.0 28 „ 9 27.2 31 .7 21 .0 24.2 18.3 25.2
Eastern 7.9 5.1 9.4 6.7 7.4 4.1 7.1 4.5
Gippsland 3.8 2.0 5.2 5.6 1 0.0 1 0.1 11 .4 9.3
Source? Victorian Statistical Registers, adjusted for
1880-81 and 1890-91 as described in the Appendix 
to Chapter 6.
P = all ploughs
S = scarifiers and cultivators
Totals may not add to 100 due to rounding
In 1880=81 the distributions of the two categories 
of implement across the eight districts were quite 
similar, with the one exception of the Central District.
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Here, scarifiers and cultivators appear to have been
relatively more important than elsewhere in the colony;
and this characteristic persists for this district
1throughout the rest of the nineteenth century. Of the 
four counties in this district, however, only one,
Bourke, accounts for the area's peculiarity. This county 
(in which Melbourne is located) contained in 1880-81 
only 7«8 per cent of the ploughs in Victoria, but some 
14.2 per cent of the scarifiers. None of the previously 
suggested reasons for scarifier adoption apply with 
particular force to this one county. Even the ratio 
of land in fallow to total cultivated area is well 
below the average. The explanation probably lies in the 
crop mix of Bourke. Situated close to the metropolitan 
area, it accounted for 11 per cent of the colony’s 
acreage in potatoes, 17 per cent of that under peas and
beans, 27 per cent of the area in orchards and 46 per
2cent of the acreage in market gardens. It seems3likely that implements such as scufflers and small 
garden and row-crop cultivators, important in this type 
of farming, were at this time included in the statistics 
of scarifiers and larger cultivating equipment.
The adoption of the scarifier in preference to the 
plough in the northern areas of the colony is not 
revealed in the figures for 1880-81» Of the three 
relevant districts (Wimmera, Mallee, Northern) only 
Mallee had at this time a larger share of scarifiers 
than ploughs. By 1913-1 4, however, these three 
districts contained half the State's
Although the scarifier, etc., statistics for years 
prior to 1880-81 are of dubious value, especially by any 
regional breakdown, it does appear that this class of 
implement was adopted first in the Central District. In 
1872-73, this district contained 29 per cent of the 
colony's ploughs but 45 per cent of the scarifiers.
2 Actually called 'gardens'; but must be over one 
acre in extent.
3 See the illutration of a 'scuffler' in Percy Jennings 
and Co.s Price List, 1906-07, p .8.
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scarifiers and cultivators, but only 37 per cent of 
the ploughs.
This emerging regional concentration of non°
traditional cultivation methods is more clearly seen at
the level of the individual county. In Table 7 ok the
scarifier/plough ratios for the eleven northern and
north-western counties for which data were collected are
1presented for selected years. They suggest that a 
strong preference for scarifiers and cultivators (i.e. 
relative to the Victorian average) was shown first in 
the northern-most counties of Gunbower, Tatchera, and 
Karkarooc. As early as 1880 one commentator of the 
farming scene near Echuca wrote that 'the scarifier and 
stripping machines appear everywhere to be taking the 
lead, and the plough is seldom used except to break 
up new gound' [Aust. 17“7"1880:89 ]. This atypical 'mix' 
of tillage equipment gradually became characteristic of 
the remaining counties in the region over the ensuing 
three decades: in 1913~1^ ten of the eleven counties in 
Table 7 ok had scarifiers/plough ratios above the average 
for the state as a whole.
Three tentative conclusions may be made regarding 
the change in the composition of tillage equipment on 
Victorian farms before the first world war. First, to 
the traditional plough and harrow combination there 
was added, after 1 870, a third broad category of 
scarifiers and cultivators. By '\9'\'}-'\k there was one 
scarifier in Victoria for every 2.6 ploughs in some 
areas the ratio was as high as 1/1.6. Second, this new 
category of cultivation equipment contained within itself 
a range of implements which served different purposes.
At the beginning of the period cultivators appear, in 
the main, to have been associated with intensive and
Figures were collected for Millewa County in 1913*"1^ $ 
five ploughs and three cultivators were reported to 
be in use.
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Table 7.4
Victoria: Scarifiers per 100 Ploughs,. 
Northern and North-western Districts 
Selected Years 1880-81 to 1913-14
1880-81 1890-91 1904-05 1913-14
Victorian average 1 4 24 28 38
Lowan 7 13 28 53
Borung 1 2 24 32 51
Kara Kara 1 1 21 27 43
Wimmera 1 1 20 30 50
W eeah _ - 26 81
Karkarooc 26 39 57 62
Tatchera 23 31 32 45
Mallee 23 34 45 57
Gunbower 24 37 36 37
Gladstone 13 27 31 59
B end i go 20 31 34 54
Rodney 15 31 38 62
Moira 7 24 27 47
Northern 1 4 28 32 52
Source: Victorian Statistical Registers, adjusted for
1880-81 and 1890-91 as described in the Appendix 
to chapter 6.
specialist crop production, and hence are likely to have 
been fairly small - not unlike horse hoes or scufflers. 
The subsequent growth in the numbers of this category 
of implements, however, consisted primarily of larger 
implements for use in cereal production. Finally, and 
closely related to the last-mentioned compositional 
changes thought to have occurred within the total stock 
of scarifiers and cultivators, a clear regional shift is 
evident in their utilisation. Initially they were 
concentrated in the counties nearest Melbourne where a 
high proportion of the colony's orchard and horticultural 
production was located. Later, these implements 
became more closely associated with the northern areas 
and in particular the mallee regions, where they largely 
replaced the plough in seed-bed preparation.
7.5 Strippers and Reapers
Accounts of the progress of harvest mechanisation 
during the late nineteenth century to be found in the 
standard economic histories have been written exclusively
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in terms of the invention and adoption of Australian-
designed harvesting machinery - first the stripper,
later the stripper-harvester. The strong impression
is conveyed that indigenous innovations alone came to
the assistance of the Australian farmer and that,
whatever alternative types of harvesting equipment were
being developed or used in other grain-producing areas
of the world, they were unimportant to the development
1of Australian agriculture.
In the Victorian experience, at least, this 
impression is misleading. Reapers and reaper-binders, 
either imported from Britain or North America, or 
manufactured in the colony on the overseas model, were 
at least as numerous as strippers and stripper-harvesters 
(see Table 6.5)« In fact, during the initial phase of 
harvest mechanisation in Victoria, reaping machines 
outnumbered strippers by approximately 10 to 1. After 
1876-77 the number of strippers gew more rapidly so 
that by the time of the introduction of the reaper- 
binder the ratio, although still in the reaping machine's 
favour, had fallen to around 2:1 . What factors might
explain this early preference for reapers over strippers, 
and the apparent change in favour of the latter at the 
end of the seventies?
Fortunately for the historian of farm mechanisation 
the relative advantages and disadvantages of the 
alternative harvesting machinery available was a subject 
of contemporary debate and assumed sufficient importance 
to the farmers of the period that it appeared repeatedly 
in the columns of newspapers, in letters to the editor,
Roberts [1968:3051, Shann [1967:219-20, 222], Fitz­
patrick [1969*1^6-8, 153-^ +l, and Shaw [ 1 969 • 78] make no 
reference at all to the use of reapers or reaper-binders 
in Australia, confining discussion to Ridley's stripper 
and McKay's stripper-harvester. With reference to the 
1850s, Coghlan [1969:67 ,^ 677] twice notes the use of 
American and English mowing and reaping machines. Only 
Dunsdorfs [1956:150-3] gives any explicit indication that 
a substitute for the stripper was available and under 
certain conditions preferred.
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in reports of trials of either strippers or reaping 
machines and in the comments and observations of the 
'agricultural reporters'.
The stripper was invented in South Australia in 1843, 
but its subsequent adoption rate in that colony is 
disputed. Meinig [1962:20-1 J considers Ridley's machine 
to have been a 'radical breakthrough for agricultural 
progress' and directly related to the expansion of wheat­
growing in the late forties. Certainly, by the early 
sixties over two-thirds of the wheat crop was harvested
by machine,^ a much higher proportion than in Victoria
2at the same date, although it is not clear as to how 
important stripping machines were relative to other 
harvesting equipment. It has been argued more recently, 
however, that
often the importance of the Ridley stripper... 
has been over-emphasized. Despite claims to 
the contrary, mainly made by large proprietors, 
the use of the stripper was strictly limited 
for many years after it was marketed.
[Bowes 1968:49 3
Three reasons were given for this assessment: the high
cost of the machine, even secondhand; the wastage of 
grain if the crop 'hung its head' when ripe; and the 
preference by grain merchants and brewers for hand- 
threshed wheat [ibid.].
The early statistics of machinery in Victoria, 
however, show only a limited number of strippers in use 
in that colony (Table 6.3)» There is thus no foundation 
whatsoever for the bald assertion by Shann [1948:220 ] 
that 'Victorians adopted the stripper after a bumper 
harvest in 1866-67'. Even allowing for wide margins of 
error in recording and classification, the rural census
See Dunsdorfs [1936:150]; and the 'Prefatory Report 
to the Agricultural and Livestock Statistics' in the 
S.A.P.P. 1862, no.4, p.5; 1864, no.6, p.5> 1865, no.9
p.5.2 See above, section 6.3.
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figures indicate that the rapid acceptance of the 
machine in Victoria may be dated fairly precisely from 
1877-78, 35 years after its invention in South Australia,
Since the stripper relied on the principle of 
literally stripping the ears of wheat from the stalk rather 
than cutting the stalk itself, it required the crop to 
not only be dead ripe, but also of a fairly even height 
and neither tangled nor storm-battered. If the stripper 
was to be used then the ears must be dry as well as ripe, 
but leaving the harvesting until the crop reached this 
condition involved a risk of loss of grain from strong 
winds [Cherry 1913:59]® Use of the reaper made the farmer 
less dependent on favourable harvesting weather occurring 
precisely at the time the grain achieved maximum ripeness. 
Reaping operations could commence at least two weeks 
before the crop was ready to be stripped [Aust. 3-10-1885: 
635'« This greater flexibility in the time of harvesting 
also carried the advantage that 'if a crop is harvested 
before the grain is fully ripe and hardened, the yield 
will be about 2 bushels per acre more than if it was 
allowed to get "dead ripe"’ [Aust. 3_5_1890 :350 ] .
The stripper's difficulty in coping with storm- 
battered crops lay not only in the wastage of wheat 
because the heads passed below the stripping comb, but 
also the increased draught of the machine through having 
to force its passage through tangled stalks. Efforts by 
stripper manufacturers to surmount this difficulty led 
to the development of a 'false comb' several inches in 
length, which lifted the flattened heads of the crop 
within reach of the stripping comb. These were being 
marketed by the beginning of the eighties [Aust. 6—11— 
1880:601 ] with the claim that 'a substantial addition is 
made to the yield' without any increase in draught. By 
the 1890s, these attachments differentiated the 'damp- 
weather stripper' from the ordinary machine. Although 
a few pounds more expensive, the majority of strippers 
sold may well, by that time, have incorporated this
29k.
particular accessory.
The grain secured by stripping rather than reaping 
was also held to be of poorer quality [Aust . 3“5~1890:350] 
and more likely to be cracked in the process of being 
stripped [Aust . 6-1 1 -1880:599]• The most detailed account 
of the effect on grain for milling purposes of alternative 
harvesting methods has been located in a publication of 
the New South Wäles Department of Agriculture [1918:316]. 
But the comments presumably are relevant to Victorian 
farming methods as well. Millers regarded grain that had 
first been reaped and subsequently threshed to be ’a 
better sample' and weigh more because it had been cut 
slightly green. Grain separately threshed was" normally 
freer of pieces of chaff or stalk and the grading and 
cleaning could be better controlled. Stripped grain 
frequently had to be cleaned at the mill. Further, 
because stripping was undertaken at the point of maximum 
ripeness there was a higher chance of the grain being 
'bleached', which reduced its value to the millers.
Hence, at least where wheat destined for the flour mills 
was concerned, the reaper was the favoured machine.
Perhaps the principal argument concerning the 
relative merits and demerits of the stripper involved 
its 'wastage' of the straw, which was left standing 
after harvesting to be burned off and ploughed in. This 
was seen as 'the great objection against the stripper'
[Age 15_12-1877:6], but it was clearly understood, quite 
early in the period, that the relevant question was one 
of comparative costs and returns. 'Where straw has no 
commercial value and pasturage is practically unlimited 
in proportion to the stock requiring it, it is 
difficult to imagine other conditions that would place 
the stripper at a disadvantage.' [Aust.6-11-1880:5991.
The relative profitability of the two machines turned 
to a considerable extent, therefore, on the price of 
fodder. This in turn varied according to the season
See Mitchell and Company records, Australian National 
University Archives.
295c
and to the location of the grain growing area. In a 
year of little rain, the stalk was short, making it 
difficult to gather with a reaper, and of such small 
quantity as to be of little value to the farmer. Stripping 
under such conditions would be the cheaper harvesting 
method. If the season produced a good length of stalk 
and there was a strong demand for straw and chaff for 
cattle, sheep and horses, then reaping might yield a 
greater return [Aust. 8-8-1885:250]. But straw could not 
be regarded as good quality livestock fodder and It was 
only by storing it until a dry season when its price rose 
that the costs incurred in its saving were recouped 
by the farmer.
Even at the end of the period, when the stripper 
had evolved into the stripper-harvester and the reaping 
machine into the reaper-binder, the controversy continued 
as to the advantages of the alternative forms of harvest­
ing. After reviewing the various points in the argument,
1the Farmers Handbook. referred to above, concluded that 
’The question as to which is the more desirable implement 
will never be settled by argument. It is a question 
entirely of profit and loss, and the farmer who finds 
the stripper more profitable, under his conditions, than
tthe reaper and binder will use the former.
The regional adoption patterns of the reaping 
machine and the stripper in Victoria were far from 
similar, and tend to support the previously cited view 
that local conditions might have had a significant 
bearing on the farmer's choice of harvesting machinery.
An inspection of the figures in Table 7*5 reveals not 
only that different regions contained widely varying 
proportions of the colony's reapers and strippers, but 
that over time, as the numbers of each in use expanded, 
there were marked changes in their regional distributions.
In the early seventies when reapers far outnumbered 
the stripping machines in use, the former were spread
1 New South Wales Department of Agriculture [1918:292]
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across the three long-settled districts (Central,
North-Central and Western) and the Northern District„
Over the following decade, as the numbers of reaping 
machines expanded,7 the colony's stock of these machines 
came increasingly to be concentrated in the Wimmera and 
Northern districts0 When the numbers of reapers in use 
began to decline (after 1883-84) with the substitution 
of the reaper-binder, this concentration was lessened, 
the share of the three long-settled districts actually 
showing an increase during the eighties. This reversal 
of trend must be accounted for in terms of the sub­
stitution of reaper-binders for reapers during the 1880s 
occurring more extensively in the more recently settled 
areas.
Stripping machines were adopted in significant
numbers in even more limited areas of the colony than
reapers. At first, in the early seventies when the total
number of strippers in use amounted to only a few hundred,
they were spread across the North-Central, Northern, and
North-Eastern districts. But when numbers began to
increase rapidly in the late 1870s, a remarkable degree
of geographical restriction on their adoption emerged.
This can be indicated by reference to the 15-year period
1875-76 to 1890-91, during which the number of strippers
in use throughout Victoria grew from 644 to 9,271 • Of
the increase of 8 ,627, not less than 7,832 (or 91 per
cent) occurred in the Northern and Wimmera districts.
This trend is reflected in Table 7*5 where it can be
seen that by 1890-91 these two districts alone contained
188 per cent of the strippers in Victoria. Why was the 
adoption of the stripper so geographically confined?
The concentration of strippers in the Wimmera and 
Northern districts was clearly related to their technical
The concentration of strippers within these two 
districts is emphasised by reference to the county 
information of machinery in use. In 1890-91 three of 
the colony’s 37 counties (Lowan, Borung and Moira) 
accounted for 57 per cent of all strippers in Victoria.
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suitability and profitability of operation in those 
areas. The dry-air climate and lower rainfall made the 
machine relatively more attractive to farmers than was 
the case in regions south of the Dividing Ranges. The 
climatic conditions were similar to those in the northern 
regions of South Australia where the stripper had been 
invented and widely adopted in the fifties and sixties. 
Further the selectors in the northern areas in the 
1870s and 1880s wanted quick returns from their operations 
to meet their heavy farm-establishment costs, and the 
stripper represented a lower-cost method of harvesting 
than reaping and threshing. It appears, in fact, that 
some selectors at first used reaping machines, but 
subsequently found that the stripper reduced production 
costs [Aust . 28-2-1880:281] A report from Morton 
Plains (Borung County) in the summer of 1880 indicated 
that
with the use of the stripper wheat can be 
produced at a small outlay indeed compared to 
what it has cost in former years; strippers 
are coming more into requisition every year; 
in the course of a year or two more threshing 
machines will become things of the past in 
this district. On account of the extreme 
dryness of the atmosphere during the time of 
wheat harvesting here a good stripper is as 
near perfection in the field as possible.
[Aust. 14-2-1880:218]
The climatic prerequisites were important, and in this 
respect the stripper was of more limited use to the 
colony's farmers than the reaping machine: the latter 
could operate successfully under the moister conditions 
of the central areas as well as in the warm northern 
areas, however 'only in very rare instances could 
stripping be practised, for example, under the conditions
One commentator, referring to the Wimmera, wrote that 
the 'cheap system of wheat growing [i.e. stripping] was 
not introduced until a few years of reaping and hand­
binding had been passed through' [Aust. 18-1-1890:115].
Priestley [1965:106] makes a similar remark with reference 
to the Echuca area.
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presented by the Ballarat and Lancefield [North-Central 
District] climates' fAus t . 6-11-1880:599]. The dry 
climate of the northern areas also meant that the straw 
was short and of little value - thus eliminating one of 
the principal arguments in favour of the reaping 
machine [Aust . 8-8-1885:250 ]. Finally, it is worth 
mentioning the possibility that the migration of South 
Australians may have assisted the adoption of the 
stripper in the northern areas [McCarty 1952:24-30].
One writer claimed that, so far as the Wimmera was 
concerned, 'the stripper was adopted at the outset, owing 
to many of the settlers being South Australian' [Aust. 
18-1-1890:115]. However, given the apparent knowledge 
of the stripper’s advantages, the fact that many 
selectors were from South Australia could, at most, 
have reinforced the switch in preference from reaper 
to stripper in these areas.
7.6 Reaper-Binders
The two lines of harvesting equipment distinguished 
in previous paragraphs each underwent a major technical 
evolution during the period 1870-1910. The reaping 
machine evolved into the reaper-binder, and the stripper 
into the stripper-harvester. In both cases, harvest 
operations that had previously been separately performed 
were telescoped by these machines into a single operation 
The reaper-binder combined the mechanical reaping of 
the grain and the binding of the sheaves. This latter 
had previously been a post-harvest operation done 
manually; but the mechanical cutting of the standing crop 
had only served to shift the principal 'bottleneck' in 
cereal production one step further along the production 
sequence. At first attempts were made simply to deliver 
the cut grain to a raised platform where two or three 
men would stand and bind the sheaves by hand as they 
were carried along by the machine. But the reaper 
delivered the crop faster than it could be bound manually 
Hence mechanical binding devices, using canvas, wire, 
then string, were experimented with until, during the
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early 1880s, the twine binder was successfully marketed.
Its form changes little over the following forty or 
fifty years, during which time the implement remained in 
widespread use throughout Australia.
Similarly, the stripper-harvester combined the 
stripper with the winnower, a hand- or horse-powered 
machine that had previously been used to separate the 
grain from the stripped heads, husks and shells. This 
invention, dating from the mid-eighties, was introduced 
at the end of that decade, but not until the period prior 
to the first world war was it adopted on Victoria’s farms 
in substantial numbers.
These two innovations continued to represent distinct 
lines of technical development: the origins of the 
reaper-binder lay beyond Australia; the stripper-harvester, 
however, was the product of indigenous inventive 
activity. In the following paragraphs we examine the 
circumstances surrounding their introduction and 
subsequent adoption patterns.
A forerunner of the reaper-binder - the American 
'Marsh Harvester' - was tried in the colony as early as 
1870o This machine simply raised the cut stalks to a 
'receptacle' and they were then,bound manually 
by two men who rode on the machine. But the binders had 
difficulty in keeping up with the work even in a light 
crop, and it was considered that the machine would 
require 'modifications and alterations... to render it 
suitable for the heavier crops to be encountered in this 
country' [ Aust. 1-1-1870:24, 23; Argus 14-1-1870:6]. Other 
American machines which were tried in the colony in the 
mid-1870s delivered the cut crop up a canvas elevator 
to a waggon drawn alongside the reaper. But these were 
given a mixed reception by farmers [Aust,. 2-1-1873*24, 
23-1-1873:118, 119].
The reaper-binder was separately enumerated in the 
rural census for the first time in 1883-84. In that 
year only 787 were in use in the colony; thus, although 
the previous few years' returns of reaping machines
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included reaper-binders, the numbers clearly represented 
only a slight distortion to the figures. Further, this 
separate enumeration of the binder must have occurred 
fairly soon after its first appearance in Victoria, as 
indicated by reports of early trials and demonstrations 
of the machine0
Although imported models were receiving the 
attention of farmers during the 1870s, there is evidence 
that local inventors were also active in the search for 
a machine that would mechanically bind and reap the 
crop in one operation. In fact, so clearly appreciated 
was the required direction of technical development of 
the reaping machine that the term reaper-binder appears 
to have been in common usage prior to the machine’s 
invention. At the annual agricultural show held at 
Ballarat in the spring of 1870, a prize of £100 was 
re-offered ’for a reaping and binding machine, which, to 
gain it, however, must stand a satisfactory trial in the 
field at harvest time’ [Argus 15-9-187O :6] . A Melbourne 
inventor named Harvey exhibited a reaper-binder in the 
summer of 1875s its main advantage was alleged to be 
that !by a simple but decidedly ingenious adaptation of 
the sewing machine principle’ the sheaf was bound 
mechanically with ’a strip of canvas or any other 
suitable material’ [Aust. 30-1 -1875•150-1]. Later in 
the same year the report of the Victorian Exhibition 
mentioned that the reaping machinery on display did not 
incorporate anything requiring special mention, and 
noted that ’the inventors of mechanical reapers and 
binders have kept the products of their brainwork at 
home’ [Aust „ 1 1 - 9” 1 875 • 3^ -2 J <,
It appears that local inventors’ efforts in this 
direction during the later seventies remained unsuccessful 
so that the imported machines which began arriving at 
this time had the field to themselves. In 1877 the 
Victorian government offered a £1,000 prize for a 
machine that would reap and bind grain, clearly indicating 
the importance such an innovation was expected to
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assume in the grain industry and, at the same time, the 
unsatisfactory performance of previous prototype machines. 
The resultant field trial drew three entries and a crowd 
of 400, but the machines broke down f Ag;e 3-2- 1 877 : 5 ] <»
Later the same year, an imported American machine was 
successfully demonstrated - 'over one thousand persons 
witnessed the trial, and expressed themselves highly 
satisfied’ [Age 20-10-1877:3].1
From about that time, the American machines appear 
to have been imported in quantity. By the middle of the 
following harvest season, reports indicate a fairly 
rapid acceptance, 'The reaping and binding machines, 
although only recently introduced into the colony, have 
made their way among the farms very numerously, and 
everywhere appear to be giving great satisfaction.’
[Age 27-12-1877: suppl.; cf. 15-12-1877:6]. And although 
occasional mention is made of machines of colonial 
manufacture competing with the American machines in trials 
[e.g. Age 25-10-1879:6], the latter appear to have 
dominated. Problems arose? however, with the; wire 
initially used to bind the sheaves; the straw could not 
be used as fodder since pieces of wire remained and could 
prove fatal to animals [ Aus_t. 3-1 -1 880 ; 25 ] . But string 
or twine binders appeared by 1880: 'the string binder
being an accomplished fact, these implements will be 
largely used in the future1 [Aust. 7-6-1880:184], At 
the Melbourne Exhibition that year, four reaper-binders 
were on display: a Deering twine binder, a McCormick 
wire binder, a Walter A. Wood string binder, and a 
Johnstone Harvester, also a string binder [Aust, 23-10- 
1880:537]» Field trials of these machines not 
infrequently witnessed a failure of the string- or wire- 
binding mechanisms [Aus t . 4-12-1880:729-30]. By 1885, 
it seems likely, most of these difficulties had been 
eliminated. One agricultural reporter wrote that 'it
Banfield [1933:121-2] notes that 1877 was the year a 
reaper-binder was first used in the Ararat area of Ripon 
County.
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[the string binder] has been so well tested that farmers 
need no longer doubt its effectiveness’ [Aust. 4-7-1885: 
1 0 ] .
The numbers of reapers-binders in use throughout the 
colony rose rapidly from 787 in 1 8 8 3 - 8 4  to 7 , ^ 1 9  in 189 1-  
92 when the censuses were terminated. The rapidity of 
this adoption is emphasised when it is recalled that this 
number compares with 7 , 9 4 8  reaping machines and 9 , 791  
strippers, and that this comparability was achieved 
within about 10-12 years of the reaper-binder’s introduc­
tion (see above, Table 6 .3 ). Clearly, the saving in 
labour by dispensing with hand-binding of sheaves was a 
major inducement to the machinate adoption as it had 
represented the principal stimulus to its invention. One 
early report of the performance of a reaper-binder 
coneluded :
The saving in labour effected by the use of 
these machines is more fully realised by 
noting that whereas the one that did twenty 
acres in one day only required one man, the 
average number of binders required with the 
ordinary reaper for the same quantity of 
work would have been twenty. ...the machine 
promises to quite revolutionise agricultural 
operations in the colony, as the want of 
skilled labour at harvest time has always 
been the farmer's greatest drawback. [Age 
27-12-1877: suppl.].
It was also felt that, in addition to reduced labour costs 
of harvesting, mechanically-bound sheaves were preferred 
to hand-bound in chaff-cutting operations because they 
were more even and this was an important point in the 
reaper-binder's favour in those areas where a considerable 
chaff trade was conducted [Aust . 11-7-1885:38].
As could be expected the reaper-binder appears 
to have replaced the reaping machine rather than the 
stripping machine. This is indicated by the figures in 
Table 7«6, comparing the distribution by district of 
the stock of reaper-binders in use in the colony in 
1884-85 and 1890-91 with the distribution of reapers 
and strippers. Furthermore, a comparison of the infor­
mation for the two years indicates that, although the
substitution of reaper-binders for reapers may have 
been undertaken somewhat more rapidly in the northern 
areas of the colony, the evidence for such a conclusion 
is limited, and it must be emphasised that the binder 
appears to have found ready acceptance in all areas 
previously using the reaper0
Table 7.6
Victoria: Distribution of Harvesting Machines in Use 
by District^ 1884-85 and 1890-91 
(per cent)
1 884- 85 1 890i-91
Districts Bind­
ers
Reap­
ers
Stripp­
ers
Bind­
ers
Reap­
ers
Stripp­
ers
C entral 6 * 1 00<> 0.1 7.4 9.9 0.1
North- 
C entral 11 .6 15.8 0 o 6 10.1 16.7 0.4
Weste rn 10.8 9.8 1 „1 13.5 1 0.6 0.8
Wimmera 9,3 14.2 43 . 1 17.3 16.0 45.7
Mallee 2.0 1 .9 3*8 2.7 2.5 4.8
Northern 48.3 39.8 44.7 40.1 32.4 42.2
North-
Eastern 8 o 6 8.3 6.2 6.9 9 o0 6.1
Gippsland 3.2 2.4 0.3 1 .9 2.9 0.1
Source: Victorian Statistical Registers, adjusted as 
described in the Appendix to chapter 6.
Note: Totals may not add to 100 because of rounding.
Perhaps of more importance, and a characteristic 
not discernible in the figures of machines in use, is 
the likelihood that strippers and reaper-binders 
gradually came to be regarded by the individual farmer 
as complementary rather than alternative harvesting 
machines,, With respect to the geographical pattern of 
adoption of the stripper and the reaping machine, both 
quantitative and literary evidence suggested, as discussed 
above, that the machines were sufficiently different in 
technical and economic characteristics to have fairly
Apparently there were some areas where, for reasons 
not specified, the binder was not a substitute for the 
reaping machine; 'reapers and mowers are still 
indispensable in many districts where the condition of 
the soil and other circumstances prevent the use of the 
more complicated reaper and binder' \Aust. 22-8-1885:
SUppl o , P o 6 ] .
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clear advantages or disadvantages, depending on the 
region referred to. However, three factors may have 
changed the situation to one not only of technical 
complementarity but also reduced joint operation costs, 
with "second-generation" harvesting equipment.
In the first place, and ignoring any consideration 
of the value of straw lost through stripping, the 
comparative costs of the alternative harvesting methods 
must have moved against the stripper when the reaper- 
binder replaced the reaping machine, by the amount saved 
over the cost of hand-binding. How significant this was, 
and how far it went in the direction of eliminating the 
cost differential in those areas where the stripper 
could be used, is not clear. Such calculations would 
have to embrace the differing post-harvest operations 
required after stripping and after reaping as well as 
the harvesting costs themselves. As one contemporary 
stressed, ’In estimating the comparative merit of 
stripping, and reaping and binding machines...many 
points present themselves for settlement' [Aust. 6—11—
1880:599].
It is also possible that the value to the farmer 
of straw for fodder was rising in areas where the 
stripper had previously been more popular than the 
reaping machine - for example the Wimmera [Aust. 8-8-1885* 
250; 18-1-1890:115]. Finally, the larger average size
of farms in the northern areas, and the rise in that 
average during the period, not only reduced the incentive 
to adopt strippers rather than reapers or reaper-binders 
on grounds of costs. Reaping required that threshing 
be conducted as a post-harvest operation, and the 
additional expense involved had to be charged against 
the returns from the straw in any comparison with stripping
costs [Aust. 6-11-1880:599]«
For these reasons the purchase of both a stripper and 
a reaper-binder by farmers in the northern areas appears 
to have become increasingly characteristic during the 
period. By the mid-eighties the technical complementarity
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and profitability of joint purchase and operation was 
being recognised,,
The reaper and binder is now employed as well 
as the stripper, and these two machines are 
found to do well together on large farms„
Reaping can be started fully two weeks before 
the grain is ready for stripping, and the 
reaped grain augments the supply of winter 
straw« [Aust. 3~10-18852635]»
By the end of the period, the two machines were regarded
as essential equipment for a farm in the wheat belt
[Cherry 1913 251] •
7.7 Harvesters
The invention of the stripper-harvester is regarded
in many accounts of the agricultural development of the
nineteenth century as being - together with the stripper
itself - one of the two most significant technical
achievements of the period which assisted the Australian
grain producer. Further, although a dispute occurred
over who deserved credit for the development of a
successful stripping machine, the full credit for the
introduction of the stripper-harvester is given, in these
1textbook accounts, to the Victorian H.V. McKay,,
The initial interest in developing a combined 
stripping and winnowing machine appears to have originated 
in South Australia during the 1870s„ This is scarcely 
surprising considering the disparity in the extent to 
which the stripper had been adopted in the two southern 
colonies at this time. Early harvesters were given 
field trials in South Australia as early as 18759 and 
in 1879 the government of that colony offered £4,000 
for the development of a successful machine. The 
resulting trials during the summer of 1879~80 involved 
eleven machines [Meinig 1962; 107]; although no one
See Fitzpatrick [ 1 969 »1 33 ] and Shaw [1969 2 78]« Shann 
[19672222] concedes 'More than one South Australian 
claimed to have anticipated McKay in making a complete 
harvester15 and Dunsdorfs [1956;152] notes cautiously 
that 'the most successful project for a complete harvester 
is attributable to H 0V. McKay of Victoria in 1884’.
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machine performed to the conditions laid down for the 
prize, 'the judges say that there is evidence in the 
machines to convince them that a well-developed machine 
will eventually be invented' [Aust . 3" 1 -1 880:25].
The first McKay stripper-harvester was built
between August 1883 and February 1884 on the family farm
in Bendigo County. It was, however, not alone in
competing for the attention of the farmer:
Several machines were tried last harvest 
[1884-85] which worked on the principle of 
combining the operations of stripping and 
cleaning the grain, and were all more or 
less successful, indicating that it was in 
this direction that improvement was to be 
looked for. Among several other workers 
in this line were Messrs. McKay Bros., 
farmers, of Kamarooka, who last year 
quietly built up a machine that stripped, 
cleaned, and bagged the grain in a satisfactory 
manner. [Aust. 22-8-1885: suppl., p.5]
At the National Agricultural Society's Show in Melbourne2in August a Bowman machine (made by a Melbourne 
implement maker) was displayed along with a McKay model. 
The principal difference between the two machines was 
that, although both stripped and winnowed the crop, on 
the Bowman harvester there was no provision for bagging 
the cleaned grain, it being claimed that this attachment 
not only added to the draught of the machine but was less 
efficient than manual bagging and sewing from a heap of 
grain [Aus t . 22-8-1 885 : suppl., p, 7 ]. During the 
following harvest (1885-86), numerous harvester trials 
were held in the Wimmera and Northern districts, 
attracting up to nine entries [e.g. Aust. 5-12-1885:
1 0 6 6; 26-12-1 8 8 5 :1 2 0 9].
The contribution of McKay to the initial and
See H.V. McKay Pty Ltd [1930:9-12], and H.V. McKay 
Massey Harris Pty Ltd [1 954 ( ? ) : 11-13]»
2 A South Australian, William Bowman is referred to by 
Meinig [1962:107] as having built a harvester in 1875«
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technical development of the stripper-harvester appears, 
therefore, to have been exaggerated in many existing 
accounts. His undoubted success as a manufacturer of the 
machine from the late 1 8 9 0 s has tended to deflect 
attention from the other South Australians and Victorians 
who participated in early experiments in improving the 
simple stripper»
The adoption of the stripper-harvester was at
first unspectacular. Unfortunately, only in 1890-91 and
1 8 9 1 - 9 2  was it separately enumerated in the rural
censuses, and not until 1904-05 was there any further
collection of machinery figures. In 1890-91 there were 147
stripper-harvesters recorded as in use on Victorian
farms 5 the following year the return was 2 5 7 ; in 1904-05
the first machinery collection showed that 4,137 were in
use (see Table 6.5)® What the true pattern of adoption
was during this thirteen year period we can only guess
ato Perhaps significant is the manufacturing experience
1during these years of McKay himself - by the end of 
the period the leading producer of stripper-harvesters 
in Victoria. At first, McKay's machines were produced 
by existing implement makers under contract, but in the 
financial collapse of the early 1890s the McKay 
Harvester Company, which handled the contracts and sales, 
was forced into liquidation. It was then that McKay 
began producing his own machines in Ballarat. At first 
he converted strippers into stripper-harvesters. In 
1895 twelve harvesters were built in the factory. From 
this modest figure, output grew to 1 , 9 2 6  in 1 9 0 5 , 
the last year of production at Ballarat prior to the 
relocation of the firm in Melbourne. Given the likely 
importance of McKay machines in total Victorian supplies, 
it seems possible to speculate on the basis of these 
figures that the introduction of the harvester in any
See H.V. McKay Pty Ltd [1930 ] and H.V. McKay Massey 
Harris Pty Ltd [1934?].
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quantity did not occur until the turn of the century, 
so that a fairly long delay occurred between the time 
of technical proficiency and its widespread adoption. 
After 1904-05, however, the numbers in use rose very 
rapidly to over thirteen thousand by 1913-1^.
If difficulties from the supply side may possibly 
have retarded the adoption of the new harvesters during 
the early nineties, what inducements did the machine 
offer the farmer over the purchase of either a stripper 
and winnower or a reaper-binder? Obviously, combining 
the winnowing and bagging of the grain with the reaping 
operation reduced labour requirements, and rendered 
purchase of a separate winnower superfluous. But 
did these savings exceed the differential between the 
cost of a stripper and that of a stripper-harvester? 
Some figures on the costs of harvesting with different 
equipment were included in the promotion of the McKay 
machine ;
1
Showing the advantage this machine possesses 
over other harvesting machines, it is only 
necessary to state that the cost of harvesting 
(without allowing anything for horses or horse- 
feed), by means of the reaper and binder, varied 
from 18s. to 22.6d. per acre, including cost 
of twine, wages, carting in, stacking, thrash­
ing, etc. The cost of harvesting by means of 
the stripper and winnower, is from 6s. to 7s. 
per acre, whereas by the McKay harvester it 
can be done at from 1s. 6d. to 2s. per acre.
The machine can do the same quantity in a day 
as any other, viz. from 8 to 12 acres [Aust . 
30-8-1 890s supple, p. 3 ]»
Given their source, the accuracy of these comparative 
figures may be suspect. There is, for example, no 
mention of the potential or actual value of the straw 
saved by the reaper-binder. But if the cost advantage
The Ararat Advertiser commented in January 1899« 'Great 
interest and watchfulness are exhibited by farmers since 
the introduction of the "Sunshine" harvester [McKay's] 
a fortnight ago. So many orders have been given for 
next season that the old stripper and winnower will soon 
be second-rate for harvest work....' Quoted in Banfield 
[1 955 s1 22 ] o
of the harvester over the stripper-and-winnower combina­
tion was only half that claimed it would still be 
substantial,, It is not surprising to find9 therefore, 
that the rapid growth in numbers of harvesters after 
1 9 0 4 - 0 5  is accompanied by an equally impressive decline 
in the numbers of both strippers and winnowers in use 
(Table 6 . 5 ) .
No further major developments in harvesting machinery
occurred during the period. Many minor modifications to
both the reaper-binder and the harvester were undoubtedly
made. Manufacturers repeatedly referred to their latest
model as 'new' or ’improved', providing the prospective
buyer with ample technical detail in attempts to
substantiate the claims [e.g. Aust. 8 - 3 “ 1 8 8 0  ; 4 6 5 ]» One
such modification to the harvester was the use of a grain
bin instead of direct feeding of the grain into bags
carried on the machine. And all the manufacturers supplied
'extras' with their harvesters - chaff carriers, false
combs (the damp-weather attachment), alternative types
of wheels, and varying sizes of comb and drum. At the
very end of the period, two major innovations made their
first appearance, but were not important until after
the first world war. These were the introduction of
the reaper-thresher (or header) by North American firms,
and the (initially unsuccessful) experiments with the self-
1propelled stripper-harvester.
1 Homs [1 91 8 ? 1 0 9  J9 W h e e l h o u s e  [1 9 6 6  z 1 04  = 1 1]
Chapter 8
AGRICULTURAL MECHANISATION IN THE 1870s
8 o1 Introduction
In the previous chapter the circumstances surrounding 
the acceptance of individual machines and implements was the 
focus of attention; in the present one an attempt is made to 
account for observed patterns of total machinery usage on 
Victorian farms» This requires close consideration of the 
principal connections between the process of mechanisation 
and parallel developments in the rural economy» However, 
as amplified in section 8.2, a manageable inquiry was only 
possible through restricting it to the 1870s, although some 
speculation as to the relevance of findings to later decades 
is incorporated into the concluding section of the chapter»
In sections 8»3 and 8.4 quantitative 'measures’ of 
mechanisation are estimated, based on several definitions 
discussed above in section 6.2. This has been done for Victoria 
as a whole for each year of the period 1868-69 to 1880-81, 
then for each of the thirty-odd counties in the colony for the 
two years 1872-73 and 1880-81. This statistical evidence forms 
the basis of a discussion of some of the major features of 
machinery usage on Victorian farms during the period.
The remainder of the chapter reports an attempt to 
account for the observed temporal and spatial patterns of 
mechanisation. In section 8.5 a survey is made of the views 
of contemporaries and of historians as to the factors 
encouraging or retarding machinery adoption in the late nine­
teenth century. These views influence the selection of a 
number of emplanatory variables which, in section 8.6 are 
regressed against the county-level mechanisation ratios 
previously estimated for 1872-73 and 1880-81. In other 
words9 our attempt to 'explain' the course of agricultural 
mechanisation during the seventies takes the form of a 
search, using regression analysis, for the determinants of 
the inter-regional variation in several quantitative measures 
of machinery usage.
It is recognised that this approach to defining, 
measuring and describing the course of agricultural mechan­
isation is not the only nor necessarily the best which might
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have been chosen« In particular, it embodies weaknesses 
shared by all attempts to account for complex historical 
processes through analysis of the behaviour of a comparat­
ively small number of quantifiable variables. Nonetheless, 
the findings we report may represent some contribution to 
our present understanding of this neglected area of Australian 
rural history.
8.2. Choice of Period
During the 1870s, the machines and implements used on
Victoria's farms were associated principally with the
production of cereals - either for grain or hay. This is
apparent from an inspection of the statistics of numbers of
machines by type recorded as being in use on farms and 
2stations. Nearly all fall within the 'tillage', 'planting* 
and 'harvesting' categories; minor exceptions were waggons 
(used for transporting both wheat and wool), wool presses, 
and some hand-operated 'gadgets' used for making butter and 
cheese. In succeeding decades, mechanisation occurred along 
a broader front with the introduction of the shearing machine, 
stationary general-purpose oil engines and cream separators, 
milking machines, and, around the period of the first world 
war, the farm tractor. In examining rural mechanisation 
during the 1870s we are able to assume, therefore, that the 
process was to a considerable degree limited to the 
production of field crops - to 'agriculture' in the narrow 
Australian sense of that term. This enables us to assume 
in turn that contemporary estimates of the aggregate value 
of machines and implements in use are a good proxy for the 
value of the stock of machinery capital employed in
Other approaches to this general topic could take the 
following forms. (1) The estimation of a demand equation 
for all farm machinery or for individual machines; Bentick 
[1969:117-8] derives investment functions for farm 
machinery in Victoria 1875-93, where the dependent variable 
was the value of farm machinery imported. (2) The 
development of a diffusion-type model: a relevant example 
is the threshold function used by David [1966] to account for 
the time pattern of adoption of the mechanical reaper in the 
American mid-west during the 1850s.
2 See Chapter 6 above
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agricultural production.
The 1870s were years not only of considerable growth
in most indicators of agricultural activity,1 but also
quite marked changes in its regional pattern. The number
of acres cultivated or in fallow for example, increased by
129 per cent to 1 .74 million by the end of the decade, and •
this was very largely associated with the production of
wheat, the proportion of cultivated area sown to this crop
rising from 37 to 56 per cent.
Changes in the location of agriculture during the
seventies were part of a broader process of expansion into
new farming areas and adjustment in older-settled districts
which effected all branches of farming. These may briefly 
2be summarised. In the areas near to Melbourne there
occurred a reorientation of activity from grain production
to more diversified and intensive farming directed in large
measure toward the rapidly expanding urban market. In parts
of the Western and North-Central Districts, a certain
reversion to livestock (and away from cereal) production is
evident. Finally, there occurred the better-documented
story of selection by agriculturalists in the northern and
north-western areas of the colony. The strikingly rapid
shift in the location of the wheat industry shown in Table
8.1 does not encompass all the regional adjustments occurring
in agriculture at this time, but goes some way toward
3indicating their rapidity and magnitude.
See Chapter 2 above.
2 The following comments reiterate, in part, those made in 
section 3*1*
3 A discussion of rural development in Victoria during the 
1870s is to be found in Bailey [1956:2-18]. The regional 
changes referred to are considered by Dunsdorfs [1956:1 13-1 16 ] 
in relation to wheat production, while Powell [1970:157» 231 ] 
uses the concept of crop-combination regions to trace these 
changes in the western half of the colony. Unpublished 
regional studies of Victorian agriculture at this time include 
McCarty [1952 ] on the Wimmera and Peel [1970] on the older- 
settled counties around Port Phillip Bay.
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Table 8.1
Victoria: Regional Distribution 
of Total Wheat Acreage, 1872-73 and 1880-81
District 1872-73
(*)
1880-81 
(*)
Change
(percentage points)
Central 9-92 1.12 -8.80
North- Central 29 .32 4.76 -24 .36
West ern 19.13 3.66 -15.47
Wimmera 4 .56 3*1.36 +29.80
Mailee - 2.93 + 2.93
N or t h e m 24.79 47.00 + 22 .21
North-Eastern 10.24 5 01 8 -3.06
Gippsland 2.04 O.98 -1.06
Source: Victorian Statistical Registers
The existence of considerable regional diversity and 
change during the period suggested that an inter-regional 
analysis of machinery adoption might reveal more concerning 
the nexus between agricultural development and mechanisation 
than would an investigation which was limited to colony-wide 
totals and averages. The historical ’variables' under 
examination in this chapter - quantitative measures of 
mechanisation and related characteristics of the rural economy 
- would be virtually useless as evidence of the ’causes' of 
mechanisation unless some variation in them existed, inter- 
regionally, inter-1emporarily, or both. And although this 
is a technical prerequisite for the successful employment 
of statistical methods of analysis, it would be equally 
important to an historian of farm mechanisation who sought 
literary evidence alone to explain int er-regional differences 
in machinery usage. Further, the limited run of years for 
which suitable and adequate information is available meant 
that if regression analysis was to be employed, sufficient 
observations could only be obtained using cross-sectional 
data. Compared with the thirteen annual observations 
available for time-series analysis (1868-69 to 1880-81 )-, 
estimates of all variables required were obtained for 27 
counties in 1872-73 and 32 counties in 1880-81„ The inter­
regional approach also reduced the likelihood of serious 
multicollinearity,.
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Historians' discussions of agricultural mechanisation
in Australia have incorporated little of the statistical
material available and relating to the numbers or value of
machines and implements in use on farms, either for the
colonies or their regional divisions. In this respect,
Victorian history is particularly well served, although gaps,
inconsistencies, and weaknesses mar the relevant statistical
series. For the years 1872-73 to 1880-81 in particular, it
has been possible to derive, on a consistent regional basis
(the county), certain quantitative information unobtainable
for previous or subsequent years on any other than a colony- 
1wide basis.
8.3 Quantitative Indicators of Mechanisation
From information contained in the Victorian St ati stical. 
Register s it has been possible to estimate f actor-f actor and 
factor-farm ratios corresponding to some of the definitions 
of rural mechanisation discussed in Section 6.2. Four such 
measures have been calculated; the value of all machinery 
in use per rural holding (m /h ), per acre of farm land 
occupied (m /l ), per male farm worker ordinarily employed (m /n ), 
and as a proportion of the value of the stock of capital 
'improvements' on farms - fences, buildings, etc. (m /c ).'
The methods by which the county-level, estimates of 
machinery and 'farm hands employed' were obtained were 
described in the Appendix to Chapter 6. The regional 
labour force estimates were discontinued after 1880-81 
and not resumed until after the turn of the century«
The value of farm machinery was not estimated at the time 
of the annual rural censuses after 1897-98 (see Chapter 4).
2 Each of these series has been discussed earlier in the 
thesis. It should be recalled, however, that uncertainties 
surround the basis of valuation of the stock of machinery in 
use and the value of 'improvements'. Insofar as the 
estimates are undeflated, the time series presented in 
Table 8,2 may be biassed - downwards in the case of machinery 
and upwards in that of 'improvements' - given trends in 
machinery prices and wage rates. These comments do not 
apply to the cross-sectional analysis later in this chapter.
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In Table 8 . 2  the four mechanisation indexes are shown 
for the colony as a whole and for the period 1868-69 to 1880-81 
together with estimates of the value of machinery in use.
I t  is  to be noted in particular that the series of machinery, 
male farm employment, and capital improvements, have been 
converted to centered three-year averages (denoted by an 
a s te r i sk ) .
Table 8 . 2
Victoria: Measures of Rural 
Mechanisation 1 8 6 8 - 6 9  to 1 8 8 0 - 8 1
Year s 
end ed 
March
Machinery 
in use 
(£ ) :M*
m* / h
(£)
m* / n *
(£)
M*/C*
w
M*/1 0 0 L 
(£)
1 2 3 4 5
1 8 6 9 1 , 1 0 6 , 5 7 1 3 7 - 8 7 2 6 . 4 1 1 5 . 9 7 1 2 . 4 6
1870 1 , 2 4 3 , 5 3 1 41 .1 6 25.98 1 5 - 4 8 1 4 . 0 5
1871 1,319,992 4 1 . 4 5 2 6 . 0 3 15.62 1 3 . 8 5
1 872 1,405,654 41 .6 9 26 .66 15.65 1 3 . 9 2
1 8 7 3 1,425,519 4 1 .20 26 . 8 4 15.39 1 3 . 3 1
1 8 7 4 1,4 6 3 , 0 8 1 3 9 - 9 7 2 6 . 4 3 1 4 . 8 0 1 2 . 7 3
1 8 7 5 1,5 2 4 , 2 3 8 3 9 - 6 2 26.22 1 4 .28 1 2 . 4 3
1 87 6 1,615,077 3 9  . 5 3 26.74 1 3 . 4 0 1 2 . 3 4
1 8 7 7 1,770,918 4 1 .1 3 2 7 . 5 5 1 3 . 0 3 1 2 . 7 8
1878 1,904,991 4 1 . 9 2 28.08 1 2.52 1 2.86
1 8 7 9 2,015,897 4 2 . 8 5 28.50 12.26 12.68
1880 2 , 1 7 9 , 9 7 7 4 4  .52 28.97 12.38 13.12
1881 2,237,261 45.07 (29.10) 1 3 . 3 9 1 2 . 3 3
1881(1869=100) 202.2 119.O 110.2 83.8 9 9 . 0
Source: 
Notes to 
M =
See text . 
t ab 1 e :
value of machinery and implements in use on farms.
H = number of rural holdings over one acre in extent .
N = number of male farm hands ’ordinarily employed', 
and including owner-occupier or resident manager.
C = value of capital improvements to farms: principally 
buildings, fences, and water supply instal la t ions,  
excludes land
L = acres of rural land in use for cultivation or l ive ­
stock production on holdings over one acre in extent.
* = a three-year centered average value.
The 1881 value in col, 3 is based on an N value for 1 8 8 0  
and 1881 only; the N series was not collected in 
subsequent years.
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Although the value of implements and machinery in use 
on Victorian farms (col.1) doubled between 1868-69 and 1880-81 
the other farm inputs we have distinguished also showed 
sizeable increases, as did the number of farms. The result 
was that although the machinery per male worker and 
machinery per farm ratios rose (by 10.2 and 19*0 per cent 
respectively), the machinery-land ratio showed little 
variation, and a noticeable decline (l6.2 per cent) occurred 
in the ratio of machinery to non-machinery capital. At 
this level of aggregation the general impression is that 
existing production methods were replicated on new farms 
during the seventies rather than strong evidence emerging 
of the widespread adoption of markedly different techniques 
characterised by different factor proportions.1
The firm trends in the ratios do suggest, however, 
that the rise in the machinery-labour and machinery per farm 
ratios are more than statistical aberrations, and thus denote 
some increase in ’mechanisation’. It should be noted also 
that the even more pronounced rise in the average value of 
machinery in use on each farm resulted not from an increase 
in the machinery:land ratio but solely as a consequence of 
the increase in average farm size.
Insofar as these changing factor proportions were not 
associated with the introduction of new technology, movements 
in relative input prices are likely to have exerted a major 
influence. Appropriate price information is, unfortunately, 
not easily obtained for the 1870s. The sketchy evidence
I
on factor costs suggests no clear trend during the decade in
2the ratio of machinery prices to farm wage rates.
One difficulty is that, in the absence of comparable 
information relating to earlier or succeeding decades, or 
for neighbouring colonies, the significance to be attached 
to the movements in the ratios is unclear. Studies of 
American agriculture from 1870 suggest that considerable 
variation is possible: Tostlebe [1957:92-3] shows changes 
per decade in the value of machinery per person engaged as 
varying from -4 per cent to +58 per cent, 1870-1910» and 
depending on whether current or deflated machinery values 
were employed.
2 See above, Table 5*6.
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However, we do not intend to explore in detail  the 
implications of the time trends in the several measures of 
mechanisation. The conclusions already drawn are 
sensitive to the choice of terminal dates, and to biases 
in the underlying s ta t i s t ic a l  series insofar as these are 
not offsetting. Further, treating the Victorian agricul­
tural sector as a single unit at a time when considerable 
regional sh if ts  in activity-mix were known to have occurred 
raises  the possib il i ty  that significant aspects of 
mechanisation are lost in the process of aggregating and 
averaging.
8.4 Regional Patterns of Mechanisation
As indicated in section 8.2 above, the seventies 
witnessed marked changes in the geographical location of 
different types of farming. I t  would seem unwise, for 
this reason alone, to limit the level of an inquiry into the 
adoption of farm machinery and implements to that of the 
colony as a whole. The relative s tab i l i ty  of the aggregate 
measures of mechanisation we have derived may not reflec t  the 
diversity of experience at the regional level. And the 
existence of considerable diversity is  clear from the county- 
level mechanisation ratios for 1872-73 and 1880-81 shown in 
Table 8.3»
The diversity of farm-type regions existing in Victoria - 
reflecting in turn marked variations in climatic, soil-type, 
topographical and other characteris tics - prevents any simple 
re-grouping of the thirty-odd counties for which figures are 
available. In fact, the behaviour of the mechanisation 
measures could only be interpreted fully against a background 
of related economic and geographic information for each 
individual county. In what follows, therefore, the 
interpretations placed on the behaviour of the quantitative 
measures in Table 8.3 must of necessity be rather general, 
and partly speculative.
In the seven counties of the Central and North-central 
Districts near Melbourne the level of mechanisation, by any 
measure and with few exceptions, declined between 1872-73 
and 1880-81. And with the exception of Talbot the degree
31 9,
Table 8.3
Victoria: Measures of Agricultural Mechanisation: 
Counties 1872-73 and 1880-81
D i s t r i c t s M / C m /100L m 7n M/H
and (7o) (£) (£) (£)
counties 1873 1881 1873 1881 1873 1881 1873 1881
Central 1 2 3 4 5 6 7 8
Mornington 9.20 8.53 9.46 8.82 19.17 16.74 28.96 27.38
Evelyn 14.09 10.45 14.57 12.51 24.57 19.92 30.79 26.21
Bourke 13.31 11.92 20.34 18.56 21.90 23.21 37.17 41.88
Grant 16.43 12.10 15.54 12.36 25.64 25.61 33.58 34.24
North Central
Anglesey 12.92 8.85 12.97 9.75 27.61 23.37 34.75 33.95
Dalhousie 22.58 12.79 20.80 14.45 29.56 24.12 36.67 39.26
Talbot 27.01 18.51 38.06 27.40 40.24 32.56 52.23 51.79
Western
Grenville 13.12 9.92 13.69 10.29 25.50 25.41 48.93 58.09
Polwarth 5.91 6.37 7.16 9.04 21.99 19.94 37.95 36.10
Hetyesbury 5.77 5.84 7.45 9.87 17.29 19.35 21.72 31.69
Hampden 4.64 3.86 3.27 3.21 19.55 20.00 40.43 56.21
Ripon 17.79 7.81 9.44 5.90 38.92 34.63 59.70 63.71
Villiers 7.10 5.94 6.54 6.22 16.83 17.31 30.49 34.33
Normanby 9.86 6.57 6.37 5.63 19.22 21.21 24.59 33.92
Dundas 7.40 5.85 3.74 4.85 20.02 24.78 26.51 45.94
Follett 11.24 9.35 9.98 11.57 21.58 26.11 30.85 43.77
Wimmera
Lowan 21.06 14.74 1.83 9.99 23.19 36.29 32.20 60.85
Borung 19.78 19.67 11.08 17 .88 30.43 47.66 42.53 87.91
Kara Kara 25.43 19.44 14.00 20.47 31.72 40.97 40.73 44.44
Mallee
Millewa - - - - - - - -
Weeah - - - - - - - -
Karkarooc 22.18 - - - 13.48 34.79 - -
Tatchera 23.44 15.51 - 14.55 12.78 36.28 34.13 56.80
Northern
Gunbower 19.91 15.86 4.84 13.74 14.85 37.65 15.27 64.09
Gladstone 25.72 17.93 28.43 18.79 40.46 37.75 47.06 58.30
Bendigo 18.70 19.99 17.67 19.16 26.61 44.67 56.66 69.20
Rodney 18.79 18.07 14.06 21.44 33.17 42.06 62.22 78.55
Moira 30.45 21.34 22.30 18.96 33.62 36.32 61.09 58.38
North-Eastern
Delatite 23.31 17.45 21.88 16.16 35.01 29.39 64.38 52.76
Bogong 22.01 17.44 32.04 20.42 33.00 32.03 44.23 46.70
Benambra 12.68 11.09 - 8.30 20.11 15.22 18.88 25.54
Wonnangatta 15.22 11.72 - - 21.50 22.21 38.35 30.49
Gippsland
Croajingolong - - - - - - - -
Tambo - 9.59 - 5.18 - 13.81 - 13.86
Dargo 9.95 9.57 - 10.66 15.52 13.95 11.98 20.16
Tanjil 10.51 8.68 6.86 8.60 20.31 19.36 28.23 32.41
Buln Buln 9.48 6.39 10.62 6.44 17.92 10.86 23.16 17.02
Victoria 14.99 13.24 13.42 13.45 27.24 30.06 41.57 49.15
Source: See text
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of mechanisation at either date was generally lower than 
the colony-average. With the movement away from these 
counties of the center of grain production, associated 
changes in farming appear to have involved a relatively 
lower input of machinery and implements.
The most striking increases in mechanisation occurred 
in the counties of the Wimmera, in the Northern District, 
and in the eastern Mallee areas. In some cases settlement 
at the beginning of the period was sparse, producing spurious 
or suspect estimates; these have been omitted from the 
table. For those counties in these northern and north­
western areas for which more acceptable figures were 
available, increases of from $0 to 100 per cent in the 
value of machinery per worker or per farm over the eight 
year period appears to have been typical. And these were 
the areas in which much of the selection under the 1869 Land 
Act was occurring. Furthermore, the highest absolute levels 
of mechanisation (as given either by m /N or m /h ) at both the 
beginning and end of the period were recorded in these same 
counties. The figures thus support the view that the re­
location of the grain-growing industry in Victoria during 
these years was towards a region characterised by a higher 
degree of mechanisation than that prevailing in the regions 
closer to Melbourne. We might add to that the related 
finding that these inland areas were also increasing their 
level of mechanisation at a faster rate than that achieved 
by either the older grain producing counties or the colony’s 
agriculture as a whole.
The interpretation of the mechanisation ratios for other 
areas of the colony is less straightforward - with the 
possible exception of the Western District. Settled before 
the gold rushes and producing mainly wool, this area showed 
M/N and M/H ratios which were not far below the average for 
the colony. However, the value of machinery per acre was 
generally less than half the Victorian average, reflecting 
the much larger average size of farm in the region. Also 
of interest in that it reflects the nature of the regional 
rural economy, the composition of farm capital (m /c ) showed 
in general the unimportance of machinery and implements
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compared to the value of investments in equipment associated 
with pastoral activities - fences, dams and buildings.
However, two of the easternmost counties in the Western 
District, Grenville and Ripon , give evidence of mechanisation 
patterns more akin to those of the grain-growing areas 
immediately to their north. It is clear that the regional 
boundaries drawn for purposes of local government adminis­
tration did not necessarily coincide with areas of relatively 
homogeneous economic activity.
Insofar as higher levels of mechanisation may be 
regarded as evidence of technological advance, the variations 
observed between some of the ratios may indicate, albeit 
crudely, the range in mechanical production methods in use on 
Victoria's farms at any given point in time. In the case 
of the machinery per worker estimates, the five counties with 
the highest values were 38 per cent above the average for 
the colony in 1872-73» and 42 per cent in 1880-81. The 
equivalent figures based on the machinery per farm values 
were 46 per cent and 48 per cent respectively. The most 
highly mechanised areas in Victoria were therefore, by these 
measures, some 40 to 5 0 per cent more mechanised than the 
colony average during the 1870s, with some evidence to suggest 
that the disparity widened over the period. However, no 
great reliance can be placed on this interpretation of the 
estimates in Table 8.3» since regional variations in machinery 
usage, as discussed earlier, may be related to differences 
in type of farming conducted in addition to differences in 
the up-to-dateness in the mechanical technology used in areas 
of similar rural activity.
We conclude this survey of the measures of mechanisation 
by reiterating that, although some counties recorded 
considerable advances in mechanisation (as measured) during 
the 1870s, others stagnated or even declined. The mechan­
isation of agriculture was a far from simple process, which 
no single quantitative measure can adequately describe. In 
the remaining sections of the chapter, we explore likely 
reasons for these trends and rates of mechanisation.
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8.5 Determinants of Mechanisation: a Survey of Views
Discussion of the factors encouraging Australian farmers 
to adopt machinery in the late nineteenth century may he 
found in diverse sources ranging from contemporary guides to 
practical farming through the writings of historians to 
recent studies by historical geographers. However, nowhere 
has the subject been pursued exhaustively. Little attempt has 
been made to proceed beyond the enumeration of possibly 
relevant influences to an assessment, however cautious, of 
their relative importance. There has also occurred a 
failure always to distinguish clearly between those factors 
which may be relevant to the timing of the introduction or 
subsequent rate of acceptance of a specific machine on the 
one hand, and on the other, possibly quite different sets of 
circumstances relevant to a discussion of the causes of 
mechanisation of a farm function (such as harvesting) or 
even of agricultural mechanisation viewed as a single broad 
process.
The most frequent explanation given for the mechanisation
of nineteenth century Australian farming is that it effected
a reduction in farm labour requirements per unit of output.
This view, in various guises and variously phrased, was
first held by writers of the period itself, commenting on the
dramatic changes in the farming scene taking place around
them, and has been reiterated by historians down to the
present day. Some simply assert that the machines and
implements introduced were 'labour saving devices’ [Roberts
1968:303]o Others are slightly more explicit about
causality: '... as wheat-growing spread inland high labour
costs encouraged the use of the stripper, and later of other
machinery'. [Shaw 1969:78]. Writing in the 1880s, a
Victorian MP also stressed the importance of high farm wage
rates in encouraging mechanisation;
Labour having always been high, all kinds of 
labour-saving machinery has been introduced, so 
that, from the double and three furrow plough 
to the reaper and binder and Australian stripper, 
the system tends to keep down the expenditure 
upon wages [Dow 1886:32 ].
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Although it is trite to point out that the price of a factor 
will under competitive conditions reflect its 'scarcity' at 
a given level of demand there are circumstances in which 
supply may become quite unresponsive to price. Some 
contemporary and later writers seem to have understood this 
distinction. Describing the harvest conditions in 1842-43 
in South Australia at the time of the introduction of the 
stripper, Fitzpatrick wrote that 'labour was scarce and dear 
[1 969 :1 46 ; emphasis added]. An American observer of the 
Australian farming scene during the first world war drew 
the same distinction;
... labor presents one of the greatest problems 
in the path of agricultural progress, for it is 
both scarce and expensive. In view of this, 
any machinery that will prove to save labor is 
certain to be looked upon with much favor by 
farmers. This fact is well reflected in the 
types and sizes of the machines most largely 
in use. [Homs 1918:37]
We have cited writers who stressed cost reduction 
through factor substitution, and those who recognised that 
the absolute scarcity of labour could act as an independent 
incentive to mechanise. Others have claimed that the 
principal purpose of mechanisation was to permit the expansion 
of production beyond what could be attained with a pre­
mechanised technology and the available supply of agricultural 
labour. Describing harvesting conditions in South Australia 
in the early 1860s , the Government Statist wrote
Five-sixths of the wheat crop is reaped by 
machines, hand reaping being almost excluded 
from the harvest fields of many districts. In 
fact, without the aid of the 'reaper', the 
grain from so large an area could not be secured. 
[S.A.P.P. 1864, No.6 , p.5]
Dunsdorfs is even more explicit in attributing mechanisation
to labour shortage rather than high wages:
The innovations of the conventional type introduced 
into Australia were caused by the lack of manpower. 
This was a permanent phenomenon, since economic 
expansion absorbed the increase of the population 
with little frictional unemployment. The labour 
problem was especially aggravated by the gold rush. 
After land was thrown open for selection, it 
became even more grave and the use of machinery was 
a welcome remedy. [1956:15^]
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But only one writer, recognising the twin aspects of 
the labour problem, attempts any suggestion as to which was 
the more important, yet at the same time recognising the 
necessarily counter-factual element in his analysis. In 
discussing the reductions in costs made possible through the 
adoption of the stripper in South Australia, McCarty wrote:
But this cost differential between hand and 
machine reaping conveys no idea of the 
importance of the innovation in making possible 
the vast extensions of acreage which were to 
take place in later decades. It was the 
scarcity of labour at harvesting time rather 
than the nominal cost which was the effective 
barrier to cultivation. The significant 
comparison is not between the cost of hand and 
machine reaping at a given date... but between 
the potential future acreages permitted by 
either method. Thus the full employment 
structure of the Victorian economy in the three 
decades after i860 permitted rapid expansion of 
agriculture only in conjunction with a labour- 
saving technology. [1 9 5 2 :1 0-1 1 ]
The possibility that farm size may have acted as either 
a constraint on or stimulus to the adoption of machinery has 
received little mention in the literature on mechanisation.
It is noted by Shaw [1969:78] that an increase in the 
average size of holding in South Australia between i860 and 
I8 9 O meant that, amongst other things, ’farmers could use 
more agricultural machinery’. Only Dunsdorfs in his 
discussion of the factors encouraging the Victorian wheat 
industry to change its location from small farms in the 
coastal regions near Melbourne to the northern and north­
western counties where farm sizes were larger, specifically 
mentions any relationship between a mechanised production 
technology and the economics of farm size.
The first technical reason [for the observed increase 
in average size of farms] was that the use of 
machinery became more profitable on a large area.
This was elementary and was immediately realised 
by farmers who used machinery. [1956:128]
He goes on to quote farmers' claims made at the time as to 
what may have constituted either a minimum acreage that 
enabled mechanised wheat production to successfully be 
undertaken, or an optimal size of farm on which unit prod­
uction costs could be minimized. The farm size-mechan­
isation nexus may have been quite close, especially if joint
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purchasing or hiring of machinery was the exception rather 
than the rule, i f  machinery purchase costs were high 
relat ive to annual cash income, and i f  various machines were 
technical complements and thus bought together.
The alleged advantage of machinery over hand methods 
(notably in harvest and post-harvest ac t iv i t ie s )  stemming 
from the reduction in the time taken to complete the 
operation may be regarded as similar to either their labour- 
saving or their cost-reducing characteris tics . In the 
case of the early stages of harvest mechanisation, however, 
and in the absence of a highly elastic  harvest labour supply, 
the time of operation may have been very important to the 
farmer. The necessity to take off the crop in just the 
right condition is  regarded by Fitzpatrick [1969:1^6] and 
Shaw [1969:78] as important in the adoption of the stripper 
in both South Australia and the climatically similar areas 
of Victoria; or to use Shann. 's colourful phrase, ’with the
strippers the grain could be taken off quickly before the
!
north wind's mighty f l a i l  had threshed i t  for the b ird s ' .  
[1967:220]. Obviously any innovation that increases 'output' 
per unit of time is  likely to prove at t rac t ive  to farmers, 
and this must have applied to a wide range of the agricul­
tural machinery introduced in the late nineteenth century; 
harvesting machinery more obviously possessed this a t t r ibu te ,  
particularly  in areas of low yields where a larger acreage 
had to be covered in order to obtain a given quantity of 
g rain .
Finally, although an unq uantif iab le factor, orie °f the 
strongest incentives to mechanise farm operations and to 
replace technologically obsolete implements with newer models 
as soon as such an option became economically feasible to 
the farmer must surely have been the desire to reduce the 
physical to i l  required in farming: ' I t  was not until  the
twentieth century, when agricultural machinery was introduced 
on a fa i r ly  wide scale, . . .  that slavery . . .  began to 
disappear’ . [Clark 1963:136]
Our understanding of the process of farm mechanisation 
would be considerably advanced i f  i t  were possible to assign 
some relat ive importance to the various 'causes' l i s ted .
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From a somewhat different viewpoint, some advance over the 
mere enumeration of inducements and obstacles to machinery 
adoption could also be achieved if we were able to specify 
with any confidence the set of conditions necessary before 
the mechanisation of any particular farm function could be 
regarded by the farmer as both technically and financially 
feasible» It would then remain to distinguish any addit­
ional factors present during the actual mechanisation process 
which apparently were sufficient to bring about the change 
in production methods.
The specification of the necessary and sufficient 
conditions for each identifiable advance in the mechanisation 
of Victorian agriculture, together with a careful assessment 
of the relative importance of each contributing factor, is 
obviously too ambitious an undertaking for any one study. 
Nonetheless, some small advance in this general direction 
may be possible if we adopt a method of inquiry which utilises 
the relatively abundant statistics available. In the 
remainder of this chapter an attempt is made using multiple 
regression analysis to account for the inter-regional 
variation in the mechanisation indexes for 1872-73 and 
1880-81 shown in Table 8.3»
8.6 Regression Model and Results
The inquiry into the 'causes' of agricultural machinery 
adoption has been narrowed to an attempt to account for the 
differences in the county mechanisation ratios for 187.2-73 
and 1880-81 . Our general hypothesis is that these inter­
regional variations in mechanisation may largely be explained 
by reference to a comparatively small number of associated 
characteristics of the rural economy. These characteristics 
are suggested either by theory or a knowledge of institutional 
factors, some of which were considered in the previous 
section. And it is believed that these, if not directly 
measurable, may be taken into account by the careful selection 
of proxy measures.
We possess only a general, and not a precise, a priori 
knowledge of the nature of the relation between mechanisation 
(as we have variously defined it) and its several deter­
minants - individually or in combination. For example, we
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have grounds for expecting that if wage rates rise faster 
than machinery prices, the machinery per worker ratio could 
be expected - under certain conditions - to rise. But we 
cannot be certain of the extent to which these necessary 
conditions are satisfied in the case at hand. In these 
circumstances we assume - as is conventional - a linear form 
in our regression analyses.
The regression results should furnish two (related) sets 
of evidence about mechanisation. First, some indication 
will be given of the extent to which the factors associated 
with the observed inter-regional variation in agricultural 
machinery usage have been taken into account, and the 
importance of other influences which either have been omitted 
from the analysis or have been included but poorly specified. 
Secondly, by an examination of the size of the coefficients 
of the independent variables and their standard errors it 
should be possible to assess which factor (or factors) 
appear to have had the greatest influence on any given measure 
of agricultural mechanisation.
This approach to an analysis of the determinants of
machinery adoption differs in several respects from many
diffusion-type studies. Here we are attempting to account
for the adoption of all machinery relative to other inputs
(land, labour, and non-machinery capital), and not the rate
of adoption of a single machine through time as in the
1estimation of demand equations, or in studies of the conn­
ection between actual adoption rates and the profitability
2of adoption. Nor are we setting out to evaluate any 
specific hypothesis: it might have been postulated that the 
adoption of mechanised production techniques was undertaken 
principally in response to any one of many influences - the 
scarcity of farm labour, the increases in average farm size, 
the extension of the railway network, technical advances in 
machine design and construction, and so on. Yet, it is 
important to stress that all these factors (and others 
besides) were inter-connected in the broader process of
See for example Rayner and Cowling [1968], who summarise 
the results of five different British and American studies 
of investment in farm tractors.
 ^ See the survey in Mansfield [1 968 : chap .4 ]
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agricultural development in Victoria during the late nine­
teenth century, as well as being closely bound up with the 
process of machinery adoption itself. Of course the 
regression analysis employed in this chapter is a long 
way from being the dynamic general equilibrium model of the 
agricultural sector ideally required for a full study of the 
connections between machinery adoption and agricultural 
development.
Nine independent variables were estimated for each 
county for 1872-73 and 1880-81, and were regressed - in 
various combinations - against the four county-level 
'indexes’ of mechanisation presented in Table 8 .3 * The 
values of the independent variables are shown in Table 8 .4 .
The following notation has been used in the tables of 
regression results and in the subsequent discussion, each 
referring to a particular county:
X 1 the average size of farm in acres
X0 the estimated gross value (£) of output of the 
three principal grain crops (wheat, oats and 
barley) per farm
X,. the average wage rate paid to reapers during 
February and March (shillings per acre)
Xj the wage rate paid to general farm labourers
during February and March (shillings per week)
X. the estimated gross value (£ ) of wheat output 
per farm
X^ the average number of acres in wheat per farm
X7 a dummy variable reflecting the extent of railway 
servicing
Xo the average yield per acre of wheat recorded over 
the five year period ended 1872-73 or 1880-81
XQ the proportion of cultivated land (excluding land 
under sown grasses) in fallow
The relevance of farm size (X^) to a study of machinery 
adoption is suggested by the knowledge that machines and 
implements were physically indivisible inputs constituting 
a major cash expense to farmers. The larger the farm,
The services of physically indivisible capital inputs may 
not be restricted to one farm.
329
<f
oo
H
« »o n  ov <r  
i - n o a o
vt  CM NO 
sO CN nO
0 0 O N * 4 O r - 4 O O N r - 4 < J -
r ^ m o N r - 4 C N r ^ i n r > - c o
O  co 00 
CM ^  CM
NO
co
<f o  no on rv  on co r s
on co o  oo < t  m  vo co
1-4 CN NO CN 
CN NO 00 00
ON
00
00
H
00 Ul M A  
r—4 H
4  (N 00 r ^ 4 i n r - ^ i n N O i n t - 4 i - 4
r-4 1-4
H  N  CM
r—4 r—4 r—4
<f f ' '  On CM ON 00 
r-4 r-4
<f o  <f
r—4
co co co rv
X CO
2
m  i o  ^  oo 
<f  v f  cm m
ro r-4 r-4 
CN O  r-4
C M N C O O N 4 H C O C M
N O C O O H C N C M N O O O
on m  no
r-4 ON ON
on r v  m  co 
00 on O  CM
n  oo 
<r <f
O  vfrv  vo
£  
c—l
i n  co oo <i
t—4
1 ^ 4  O H O O O N 4 N 0 0 4 H
r-4 r-4
CN CM r-4 
CM i-4 r-4
CO CO ^  ON 
t—4 t—4
ON CO
r—4
i i  • •
O  ON
co
00 On i£> vO O  
r-* < t  no m
oo n
r-4 CO ON
O N O O O r ^ r ^ o o O r - 4
m m r ^ 4 c N i n N O N O i n
o \  o  rv  
< t  rv  < t
CM CN s t  m  s f  H
co o  o  oo < t
DO ON 00
m  co
rv  rH CO CO
CN O  00 IV
oo
00
oo
H
vO s f  N
r—4 t—4 H  r-4
fO 4  CM
r—4 r-4 rM
f 0 i n N f 0 4 0 N 4 m m
r—4 t—4 r—4 r—4 r-4 r—4 r—4 t—4 r—4
1-4 ON o
r—4 r—4
00 00 r—4 r—4 r—4 CM 
r—4 t—4 r—4 r—4 l
i
.
l
i
.
1
7
.
o  oo so m
CN r-4 r-4 1-4
X CO
2
' O m a n  
CO i ß  op
CO O  CO 
i n  r-4 ON
m o o o o N O r ^ N O r - 4 c o
i v | v i v c N i n r - 4 0 < f o o
on O  CM 
nO CM 00
m  00 00 v f  
On CM O  CM
rv  oo 
m  no
NO r-4
rv  on
r—4
CN Cs| CO CO
1—4 r—i r—4 r—4
rv  < f  m
r-4 r —4 r—4 i n r i ' j , < t v o o 0 ' j i n ' jr—4 r-4 r—4 r—4 r—4 r—4 i—4 r—4 r—4
oo m  m
r-4 1—4 r-4
m  m  m  oo
r—4 r-4 r—4 r-4
vf co
r—4 t—4
I I  • •
m  vf  
r—4 r—4
CO
c i
m  VD CO r-4
O  O  00 CO
• I N «  
n  n  n
r - 4 c o m o r ^ r - 4 c o m o o
n0 cM n0 4 C 0 n0 O n0 C N
ON O  CO 
cm 4  m
CO
ON
m  no on o  m
nO O  On r—4 00
on m  ON
r s  on oo
i v  co r v  s f
nO CM O  00
nO
00
oo
r—4
O  O  O  CM m  n  on CM (O r—4 CM 00 CO nO r—4 CM 
i-4 r-4
NO CO CM 
co rv  co
o nO  r s  ^  vO CM
m  co co M- co
ro >4- co
r—4 r—4
r-4 CO NO o
X CO
s
r-4 NO r-4 fv
M  m  vo on
O  r-l VO
»  oo n
O N i n H i n m o o o m r ^  
O  r—4 CM < f  r-4 r—4 r-4 t—4 00
m  oo o  
co m  oo
NO r-4 00 O  
r-4 ON CO NO
CO r-4
O  rs*
vO 
CN CN
00
r—4
r-4 O  CM v f >-t vO
r-l .-1
nO C M C N nO i^ mJ - iO O O O
r-4 r-4
°0 N  O 4  oo CO 00 
1-4 1-1 CO CN
r** o
r—4 r—4
00 r-4
£
ON r-4 VO CO 
O  i-4 <f  CO
<r v t  m  
n  n  o
c M N O o c o o N c o o m N D
m » —J O O O N v O r ^ O N c o r ^
00 oo oo 
o  m < f
ON
oo
co o  m  on r s  
NO M  M  m  o
CO 1—4 v f
^  00 H
4  NO s f  O  
00 <f  ON NO
m
00
oo
r-4
O  O  CN MD i£> -J- ON 
r—4 r—4
. M ’ O ' J ' J O N O O O O H O O  
r-4 CM 1-4
i n  NO r-4 
NO O  NO 
r—4
rv 00 nO 00 CM CO 
on co r s  h  i s
r-4 rs* r-4 
CN CN t-4
v f  rv  ON r-4
X CO
£
r-4 00 VO CO 
00 00 CO oo
ON CO NO 
4  NO H
C O < f C M C M r^ » O N O N N O N O
N O C M O N i n O O C O O C O r - 4
CO NO 00 
CM NO 00
o  o  o  m
r-4 |V 00 NO
CO CN 
rv  m
r—4 r—4
00 On
2
CN r-4 oo rv v f  O  v f  
CO 4  nO
c o o o o N C M c O N O v o r ^ o
CM <N N  r-4 r-4 CN CO
O  no rv  
CO CM s t
CO NO H  ON 
m  oo <f  co
oo co 
m  co
00 vf  
CO
00
c5>
o  o  o  o  
m  o  m  o
o  o  o  
m  o  o
o o m o m m o o o
o o r v i n r v c N m o o
O  O  m  
O  m  cm 8
o  o  o  o  o  
m  m  m  m  m
o  o  O  
m  m  o
O  O  O  O
m  m  o  o
<f
00
00
r—4
NO i n  N  o
r-4 r-4 f—4 CM
CO NO NO 
r—4 r—4 r-4
N O v O O O N C O N O r ^ O O
,—4 r—4 r—4 r—4 r—4 r—4 r-4 CM CM
m  rv  no
rH r—4 r—4
rv N  M n  N  N
r—4 r-4 r—4 r—4 r—4
r v  r v  o
r-4 r-4 CM
rv  r v  m  rv
r—4 r—4 r—4 r—4
X CO
o  o  o  O  
' m  m  o  m
o  o  o  
m  m  m
o o o o m o o o Q
O i n o m c M i n o m o
o  o  o  
o  m  o
o  o  o  o  
m  m  m  m
O  O
i n  o
o  o  
o  m
£  
r—4
co co m  co
r—4 r-4 r—4 r—4
co co rv
r—4 r-4 r—4
N O M n N N ß N ß v ß M n
r—4 r-4 r—4 »—4 i—4 r—4 r—4 r-4 »—4
m  M n
r-4 t—4 r—4
co no r s
r—4 r—4 r—4 r—4
rv  vo
1—4 t—4
rv  <f 
r—4 t—4
» o  o  o  o  
o  o  m  m
o  o  o  
m  o  o
m o o o m o o o o
c M i n o m c N O o m o
o  o  o  
o  m  m 8
o  o  o  m  o  
m  m  m  cm o
o  o  m
O  O  M
o  o  o  o  
o  o  o  m
cn
oo
oo
m  oo on oo
r-4 r-4
oo o  m
r—4 r—4
O N H i n c N O N r s c O v l - c o
r—4 t—4 r—4 r—4 r-4 r—4 r—4
m  m  m
r—4
m no i n  VO ON CN CM O  S
r—4 r—4
m  m  o  oo
r-4 r-l CN
X CO
£
o  o  o  o  
o  m  o  o
o  o  o  
m  m  iA
o o o o o m o o o  
m  o  o  m  o  M n  m  o
o  o  o  
o  o  o
o  o  o  o  
o  m  o  o
o  o  
o  o
o  o  
i n  o
£
r—4
CM CO CM co
r-4 r-4 r-4 r-4
-O vO
r—4 r-4 r-4
c o < f N O c o c M < f c o c o m
r—4 r—4 r—4 r—4 r—4 r—4 r—4 r—4 r—4
<}■ CN m
r—4 r—4 r—4
m  CN O  M
r—4 r—4 r—4 r—4
i o  m
i—i r—4
rv  vo
CO 00 ^  M  N
CO O  v f  nO
CM CO 
ON N  H
H s f ^ O i n n H C N C
c o c o o o o N O N N O c M c - m
no no m
CN ON CO
O n M  CO I s  CO CM 
m  4  on m s
o  m  cm 
m  o  no
1-4 ON r-4 00 
on v f  m  on
CM
00
oo
H  CM N  ON
r-4
r-4 i n  o  
r-4 CM CO
s f M O O s f m c o M n  
r-4 r-4 r-4 CO r-4 r-4 CM CN
r v  oo <f 
l O O  NO
r—4
O n m  cm on 4  o  
o  on oo m  o
t—4 r—4 r—4
2
9
.
3
3
,
1
6
.
IV r-4 00 CO
r—4 r—4
X CO
£
m  m  r-4 no
r-l NO Nß 4
NO 00 CM 
4  co oo
N O O N i n O N O O U O v t C O O  
CM CM rv  r v  vO CO m  CO nO
no
ON CM 1-4
oo co O
ON O  IS  ON
nO CM 
m  < t
v f  00
O  CN
t—4
M n  n  (N 
rM. CO
co  r s  no 
m  no oo
C T N v f m f O H O O O H O N  
CO r—4 r—1 CO r-4 CN r-4 CO CO 
r—4
v f  CO 00
co co m
oo m  oo cm 
oo o  no r>.
r—4 t—4 r—4
<f rv
oo <f
rv  oo 
m
s
< t  NO NO r-4 CO NO o t n i / i c s i r - i o o m m i n c N cm m  cm v f -j a h i a o m  r v  oo m  r-4 rv  <t
Ö
00
oo
r—1
3
1
0
.
2
0
9
,
2
2
5
.
2
7
7
.
00 r-4 ON
4  N  co
CO CM »-4
- J O i H O O O M N N O O
' 0 ! j > ( M i n r ' i n O ' } r v
m c o o p r ^ o m N O O N c n
r—4 r—4
6
0
9
,
4
9
1
,
2
1
7
.
£
CO
NO O  r-l NO 00
VO r—1 VO vD O
V  t n  t n  t n  n
no oo rv 
CM CN o  
CO CM CO 2
6
7
,
1
8
9
,
3
7
6
,
2
6
4
,
r—1
X
CO r—4 CO N  r-4 ON CO N • < f O m O N r - 4 r - 4 C N C M » —4 ON ON O iA vo r-~ o CO O 00 r-4
£
2
3
1
6
,
2
1
1
.
1
8
2
,
2
1
6
.
2
6
7
.
1
7
6
.
1
4
7
. r CD r—4 nD CM nO nO On On
m c o o N c o fO N D c o o o
C O i n C M C M N O s f c O N C O
L
,7
5
9
, 
3
8
3
, 
2
9
1
.
1 i i n  o  m
V) M  <f  S  
H  t n  CM
v f 00 1
ON co 
CN »-1 4
1
1
21
8.
C
en
tr
al
M
or
ni
ng
to
n
E
ve
ly
n
B
ou
rk
e
G
ra
nt
N
or
th
-C
en
tr
al
A
n
gl
es
ey
D
al
h
ou
si
e
T
al
b
ot
W
es
te
rn
 
G
re
n
v
il
le
 
P
ol
w
ar
th
 
H
ey
te
sb
u
ry
 
H
am
pd
en
 
]
R
ip
on
 
V
il
li
e
r
s 
N
or
m
an
by
 
D
un
da
s 
F
o
ll
et
t
W
im
m
er
a
L
ow
an
 
]
B
or
un
g 
K
ar
a 
K
ar
a
M
al
le
e
T
at
ch
er
a
N
or
th
er
n
 
G
un
bo
w
er
 
G
la
d
st
on
e 
B
en
d
ig
o 
R
od
ne
y 
M
oi
ra
N
or
th
-E
as
te
rn
D
el
a
ti
te
B
og
on
g
B
en
am
br
a
G
ip
p
sl
an
d
 
Ta
m
bo
 
D
ar
go
 
T
a
n
ji
l 
B
ul
n 
B
ul
n
330
ceteris paribus, the more likely would be the profitable
operation of any machine or inter-related set of machinery
and implements. And the farmers of the period saw the
possibility that an increase in the maximum area of
selection from 320 to 640 acres would enable them, amongst
other things, to obtain a faster return from what were
essentially fixed costs of machinery purchase by expanding
1their acreages in cultivation and planted in grain.
Considered individually, the variables > X,_ and X^ 
may be interpreted as proxies for gross farm revenue. At 
the same time, they serve as indicators of the relative 
importance of small grain production (x^ ) and wheat produc­
tion (X^ or X ^ ) in accounting for machinery adoption. 
Existing accounts of agricultural development and mechan­
isation during the late nineteenth century are frequently 
dominated by discussion of the wheat industry. There is no 
intention to dispute its importance in cereal production; 
however the inclusion of the X 0 variable in addition to the 
two relating solely to wheat is designed to test the 
importance of the cultivation of the other crops (oats and 
barley) to the pattern of machinery adoption.
The wage rate variables (x^ and X,+) have been included 
in order to assess the relationship between the cost of 
labour (either harvest labour or general agricultural labour 
and the extent of machinery adoption. Theory suggests that 
variations in the r elative factor cost ratios is more likely 
to stimulate a saving of the expensive factor; however 
regional price quotations of farm machinery are not easily 
obtained. For Melbourne-produced machines and implements, 
inter-regional prices differences are likely to be the 
result of transport costs more than any other single factor 
If it can be assumed, however, that the transport cost
2component was comparatively small or relatively constant,
This is clear in evidence presented to the Crown Lands 
Commission in 1878*
2 Those implements manufactured in country towns presumably 
cost the local farmers little in transport charges. Those 
made in Melbourne were normally priced ’in trucks’ or 'on 
rail or wharf at Melbourne'.
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the inter-regional variations in the wage rate information 
may closely reflect any inter-regional variations in the 
ratio of machinery prices to wage rates.
The importance of railway facilities to the commercial 
production of grain is well known. It may be assumed that 
insofar as the commercialisation of Victorian agriculture 
and its mechanisation went hand in hand, an indirect conn­
ection would be found to exist between machinery usage and 
the adequacy of railway servicing in any county. The 
railway variable (X^) is a subjective estimate of the extent 
to which each county was served by rail, based on the 
evidence of lines open for traffic. An attempt to measure 
the proportion of any county lying within say, m miles of a 
railway line would at first appear to be a more objective 
measure of rail facilities, where m was the number of miles 
from a line thought to be the limit to profitable commercial 
grain production. However, considerable disagreement exists
among commentators as to the range of values m might
1reasonably assume. Further, miles of line open may not
correspond to points from which grain may be shipped or 
machinery off-loaded. And railway line running through 
non-agricultural country, or alongside rivers crossed by 
bridges or punts only at infrequent intervals, would possibly 
bias such a measure more than the dummy variable we have 
adopted.
The yield variable (Xg) is a proxy for soil type and 
climatic conditions. Before the widespread adoption of 
mixed farming, rotation cropping, fallowing and use of 
artificial fertilizers, yields were determined principally 
by natural soil conditions and climate. However, soil 
exhaustion in the older grain-growing areas was attracting 
attention during the seventies because of its effect on 
recorded yields ; to this extent Xg does not reflect solely 
•natural’ geographic characteristics of each county. It 
might also be objected that, even though a five year 
_
•The estimates of [wheat] cartage costs to the railhead 
presented to various Parliamentary Committees vary so widely 
that it is impossible to estimate with sufficient accuracy 
the average cost of cartage for various distances’ [McCarty 
1 9 5 2 :1 7 ]. Dunsdorfs [1 9 5 6 :1 6 3 - 1 6 4 ] suggests that the limit 
to profitable wheat production varied from 10 to 30 miles 
inversely with movements in wheat prices.
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average yield has been chosen for this proxy variable, 
'irregular* occurrences of severe drought or wheat rust 
would reduce the suitability of the measure as a proxy 
for climate and soil type characteristics. It is true 
that rust affected the yields recorded in the summer of 
1878-79) as did droughts in 1878-79 and in 1880-81.
Finally, X n is a crude proxy for inter-regional 9
differences in the quality of farm management. Fallowing 
was advocated by propagandists for better methods of cul­
tivation, by the newly established Department of Agriculture, 
and by those seeking some remedy to the decline in soil 
fertility in the longer-farmed areas near Melbourne. But 
the practice of fallowing grew only slowly until about the 
turn of the century,despite knowledge of its beneficial 
effects on yields which appears to have been quite widespread 
during the 1870s.1
The possibility that inter-regional variations in X Q
7
would be related very closely to the length of time any county 
had been farmed (i.e. that soil exhaustion became so serious 
as to force on the farmers the adoption of practices such as 
fallowing), is not supported by the estimates for this 
variable (see Table 8.4). A more serious weakness in the 
choice of this proxy is that very capable and experienced 
farmers, aware of the effects of continuous cropping, would 
nonetheless not adopt the practice of fallowing because 
their short time horizon would heavily discount any concern 
they might have to avoid declining yields five or ten years 
hence. Alternatively, they may have felt that on the limited 
acreages permitted under the 1869 Act, and given the heavy 
cash outlays required in the first few years of selection, 
land in fallow represented idle capacity and foregone revenue.
A large number of regressions were run on various 
combinations of the nine independent variables against each 
of the four mechanisation ratios (Table 8 .3 ) for both 1872-73 
and 1880-81. A linear equation as well as one linear in 
logs was employed (denoted as Equation Type 1 and 2 
respectively). A selection of results is shown in
 ^ See above, section 5*3*
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Table 805=.
The constant term was normally reduced by the use of
a form of equation linear in logs (Equation Type 2 in
Table 8 .5 )» However, its size relative to that of the
coefficients serves as a reminder that no 'unmechanised 1 2*
counties existed in Victoria by the 1870s, and that low
absolute levels of mechanisation were recorded (Table 8.3)
only in estimates of m /L and M/C. And although the size
of the constant term was reduced in the log-linear form,
2lower values of r were normally recorded (e.g. compare 
E q .5 and 7 ) •
In general, it was found that between two-thirds and 
three-quarters of the interregional variation in mechan­
isation could be accounted for in the best-fitting 
regressions. Although this applies to each of the 
mechanisation ratios and to both 1872-73 and 1880-81 , there 
exists some variation in the importance of explanatory 
variables according to the year, equation type and measure 
of mechanisation. And it is precisely this variation which 
is of interest to the historian of agricultural machinery 
adoption during the period.
The most consistently significant explanatory variables 
were the estimated value of grain (X0) and wheat (x ) output 
per farm. For example, for 1880-81, we obtained
2M/N = 18.9 + 0.217X 
(9 d 0 ) ^
M/n = 2 0.1 + 0.230X 
(9.57) 5
r = 0.73
= 0.75
More commonly, and especially for 1872-73, results were
improved by using X„ rather than X _ , as an inspection of
2 ^ *5Table 8.5 reveals." These results suggest that machinery
We have only included multiple regression results in 
Table 8.5; some simple regression results are incorporated 
in the text. The matrices of direct correlation coeff­
icients between the independent variables indicated that, 
as expected, X , X r and X^ were very highly correlated in 
both 1872-73 and 1880-81, as they basically are substitute 
measures. With these exceptions, the direct correlation 
coefficients were generally low. See Table 8.6.
2 Compare the following pairs of equations: 2 arid 3» 6 and 7l
9 and 10; and 11 and 12.
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Table 8.6
Matrices of Direct Correlation Coefficients
x l X 2 X 3 x 4
x _
D x 6 X 7 X8
X 9  Y
1. 1 8 7 2 - 7 3 . E q u a t i o n T y p e  1 . Y = m / h
1 . 0 0
- 0 . 1 0 1 . 0 0
- 0 . 1 6 - 0 . 1 9 1 . 0 0
0 . 2 8 0 . 1 7 - 0 . 0 3 1 . 0 0
- 0 . 0 6 0 . 9 9 - 0 . 2 2 0 . 2 1 1 . 0 0
- 0 . 0 5 0 . 9 8 - 0 . 2 1 0 . 2 5 0 . 9 8 1 . 0 0
- 0 . 3 1 0 . 4 6 - 0 . 2 4 - O . O 5 0 . 4 5 0 . 4 6 1 . 0 0
0 . 3 7 0 . 4 2 0 . 2 0 0 . 1 0 0 . 4 3 0 . 3 8 - 0 . 0 8 1 . 0 0
0 . 1 5 - o  . 0 4 0 . 0 2 - O . 1 7 - 0 . 0 4 - O . O 5 - O . 1 5 0 . 1 4 1 . 0 0
- 0 . 0 9 0 . 8 3 - 0 . 2 7 0 . 3 3 0 . 8 0 0 . 8 1 0 . 4 2 0 . 2 3 0 . 0 3  1 . 0 0
2 . 1 8 8 0 - 8 1 . E q u a t i o n T y p e  1 . Y = m / h
1 . 0 0
- 0 . 0 5 1 . 0 0
0 . 0 6 - 0 . 4 8 1 . 0 0
o
•
01 0 . 0 2 - 0 . 1 2 1 . 0 0
VOo•01 0 . 9 8 - 0 . 5 2 0 . 0 2 1 . 0 0
- o  . 0 4 0 . 9 1 » 0 . 5 3 0 . 0 4 0 . 9 6 1 . 0 0
- 0 . 1 7 0 . 3 0 - 0 . 3 2 - 0 . 1 4 0 . 2 5 0 . 1 8 1 . 0 0
- 0 . 0 6 - 0 . 6 9 O . 5 9 0 . 2 0 - O . 7 4 - O . 7 8 - O . 2 5 1 . 0 0
- 0 . 0 1 0 . 3 8 - O . 2 5 - 0 . 2 5 0 . 4 3 0 . 4 9 0 . 1 0 - 0 . 4 9 1 . 0 0
0 . 3 1 0 . 8 0 - O . 4 7 - 0 . 1 0 0 . 7 9 0 . 7 9 0 . 3 3 - 0 . 7 7 0 . 4 1  1 . 0 0
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usage during the 1870s - as implied by our earlier 
inspection of the data relating to numbers of machines 
in use by type - was more closely related to agriculture 
rather than other rural activity. Secondly, it appears 
that although the addition of the estimated value of oats 
and barley production per farm to that of wheat improved 
the results, the difference was greater in 1872-73 than by 
the end of the decade. Wheat, it appears, not only
increased its importance within the grain industry (as noted 
in section 8.2), but also became more closely associated 
with the aggregate level of machinery usage.
The relation between farm size (X^) and mechanisation
was not strong. Further, except where M/H was the measure
of mechanisation employed, the two variables were inversely
related. The reason for this result is probably that the
distribution of X 1 (see Table 8.4) exhibits a bunching of
observations between c .200 and c .500 acres, with a few
2scattered in the range 500 to 2,000 acres. These latter 
are located in pastoral regions (particularly in the Western 
District), wfiich recorded low mechanisation levels. 
Mechanisation may have been positively correlated with farm 
size up to some critical acreage, then, with the change in 
type of farming on larger holdings, negatively correlated 
thereafter. Because of the measure of farm size we have 
employed, the latter has dominated our results.
The wage rate variables (X^ and X ^ ) were almost always 
insignificant hence no regression in which they were 
included are shown in Table 6 .5 • This finding does not imply
For instance, equations 4 and 5 show little effect of
substituting X t for X„.
D 2
2 An inspection of data relating to smaller regions than 
counties (shires, etc.) suggests a bell-shaped distribution 
of mechanisation levels with respect to farm size. Dev­
iations in actual county average farm size from that assoc­
iated with the highest level of mechanisation so determined 
might have served better than the average size itself.
With present results we are able to say little respecting 
the contemporary complaints against the 340 acre maximum 
selection permitted under the 1869 Land Act so far as this 
may have inhibited greater mechanisation.
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anything more than the low association between inter­
regional variations in recorded agricultural wage rates 
and in levels of mechanisation. In the first place, both 
and show little interregional variation (see Table 
8 .^4). Also, there is a problem in identifying the extent 
to which observed interregional wage rate variations have 
themselves been influenced by regional differences in 
mechanisation, although the choice of a general agricultural 
labourer's wage rate (X^  ) was designed to meet this 
objection. More likely is the point made by several writers 
quoted in section 8.5 that, if the supply curve of (say) 
harvest labour facing an. individual graingrower was highly 
inelastic over that range of wage rates at which machinery- 
labour substitution becomes profitable, ruling wage rates 
may be a guide neither to labour costs nor the state of the 
regional labour market.
The extent to which an area was served by railway does 
not appear to have influenced the extent of mechanisation.
Only where m/L was the dependent variable did X~ take
2  '(barely) significant values, although the r^'s associated 
with these results were quite low (Eq.8, Table 8.5)»
Although it is wheat growing itself which is generally linked 
to the provision of railways, some indirect association with 
machinery usage might have been expected. Possibly the 
dummy variable employed was too insensitive. Alternatively 
the existence of lines constructed (at least initially) 
for purposes other than servicing grain-growing areas (e.g. 
to Echuca, Sale and Portland) may dominate those built in, 
for example, the Vimmera during the period. It is also 
possible that contemporaries' claims regarding cartage costs 
were exaggerated and/or the importance of road and river 
transportation of agricultural produce neglected by 
historians of Victorian farming.
Declining grain prices and yields per acre doubtless 
encouraged farmers to maintain and raise net farm income 
through expanding output (and output per man) and reducing 
unit costs. And mechanisation was looked upon as assisting 
in both of these directions. It is interesting to speculate 
which was the more powerful stimuli to machinery adoption.
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The relation between mechanisation and acreage planted to 
wheat per farm (X( ) was weak and the coefficients not 
significanto However, that between mechanisation and 
average wheat yield per acre (Xg) was comparatively strong, 
as indicated by the following simple regressions on data for 
1880-81.
m /n =65.4-2.71X3 r ' = 0.70
(8 .28)°
m/h = 108.3 - 4.48X3 r~ = O.59(6.61f
This finding may indicate some support for contemporaries’ 
and historians’ views concerning the importance of the time 
taken to harvest the crop as an inducement to mechanise the 
operation - the lower the yield the greater the area to be 
covered. At the same time, the stronger association 
between mechanisation and yield (negative) than mechanisation 
and acreage planted per farm (positive) suggests that of the 
two stimuli mentioned, the reduction in unit costs rather 
than the expansion of output per farm may have been more 
important in bringing about higher levels of machinery 
usage per man or per farm.
There are a number of additional hypotheses concerning
the relationship between machinery usage and agricultural
development in Victoria which might be examined with the
regional information we have assembled. One variant which
was tried was to combine the cross-sectional and time series
information provided by the data for the two years, by
transforming all variables (dependent and independent) to
change s (1880-81 as a proportion of 1872-73) in their values
t It t< Itduring the period. That is, for the i variable and j 
county we compute
Xij= (Xij^1880-81/ ^ Xij^1872-73 
The assumption that changes in the levels of mechanisation 
over the eight year period might be closely associated with 
accompanying changes in average farm size, wage rates,
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etc., was not supported by the results obtained. An 
alternative reformulation (which was not tried) might 
postulate that intercounty differences in mechanisation by 
1880-81 might be better explained by reference to both 
X! and either (Xi )lS72. 73 or (X±)1880_81.
8.7 Conelusion
The machines and implements used on Victoria's farms 
during the 1870s were associated with agriculture rather 
than dairying or pastoral activity, and in particular with 
wheat growing. And although the stock of these machines 
doubled during the decade, this was more the result of the 
creation of new farms than of an increase in the amount of 
machinery per farm or per farm worker.
A different picture emerges from an examination of 
regional trends in mechanisation. Some counties recorded 
striking increases in their use of machinery per farm or 
per worker, others a decline. Agricultural mechanisation 
was a complex process occurring simultaneously with several 
other changes in the rural economy, such as geographical 
expansion, changes in regional product mix, the provision 
of railways and schemes of land selection and settlement.
An attempt to account for the measured regional 
variation in levels of machinery usage, using cross-sectional 
regression analysis, indicated the importance of grain (wheat, 
oats and barley) production per farm - in particular that of 
wheat. The measures of mechanisation adopted were also 
found to be (negatively) related to average farm size and 
(negatively) related to recorded average yields per acre; 
high levels of machinery usage, at this time, were not 
associated with regions characterised by very large holdings,
|
A few significant f i t s  were obtained where (m/ 100L)’ 
was the dependent variable; e.g.
log (m/ i ool) » = 0 . 2 6 5 - 1 .026 
( 9 . 5 0 )
log Xj + 0 . 2 4 4  log X’ 
( 4 . 3 1 )  2
r 2= 0 . 8 4
O
log _)oo
\2^ = 0 . 2 5 3 -  1 . 137 log X» + 0 . 1 2 0  log x* r = 0 . 8 3
( 1 0 . 2 5 ) X ( 3 . 7 5 )  5
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but do appear to have been related to areas in which the 
soil type and climatic conditions operated to limit or 
depress yields.
On the other hand, no consistently significant relation 
was found between mechanisation and recorded agricultural 
wage rates - an influence dominating most existing accounts 
of machinery adoption. This finding cannot be regarded as 
a refutation of the hypothesis that mechanisation was largely 
a response to labour scarcity and/or costs partly because 
of known weaknesses in the underlying statistical information 
and partly because the proxy measures employed may not 
capture the relevant aspects of the regional farm labour 
situation.
These results have emerged from the intensive study of 
a comparatively short period in the 1870s. How different 
might they have been had a later sub-period been chosen?
It is impossible to do more than speculate on the impact of 
known developments in the rural industries after the 1870s 
on either the variables themselves (both dependent and 
explanatory) or the relationships between them.
Most important, as seen in Chapter 6, was the spread 
of machinery to non-agric ult ur a.l. activities beginning in the 
late 1880s with the introduction of the shearing machine and 
cream separator. By the first decade of the twentieth 
century, if not earlier, it would be impossible to use the 
value of all machinery as a proxy for that used in agricul­
tural production. It would be necessary either to 
disaggregate the value of rural machinery estimates by farm 
function or use the information relating to machinery 
numbers. Alternatively, if rural rather than agricultural 
mechanisation was accepted as the phenomenon to be explained, 
many of the independent variables used in the study of the 
1870s would no longer bear the same relevance - for example 
wheat acreage, grain output, wheat yields.
A second aspect of later years is that the true 
independence of some of the explanatory variables would have 
to be called into question. Take for example farm size.
As the time interval following the introduction of 
agricultural equipment (especially the more complex and 
expensive) increases, the less plausible it becomes to argue
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that actual farm sizes were not at least in part the result 
of adjustments made by farmers in response to the 
’lumpiness’ of machinery purchases or the existence of 
economies of scale in machinery operation. For, as seen 
in Chapter 3» there was considerable in ter “temporal, as well 
as inter-regional variation in average farm sizes in 
Victoria between 1870 and 19IO.
For these reasons alone, a different approach would 
probably be required to a study of the factors most closely 
associated with machinery usage in, say, the years 1900-1910 • 
And the results of our examination of the 1870s are unlikely 
to apply to later periods, as the proces of mechanisation 
broadened and induced adjustments in the organisation of 
rural production.
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Add endum:
The values of the dummy variable (X^) discussed on page 
331 and used in the regression exercise were as follows:
1872-73 1880--81 1872-73 1880-81
Morning ton 0 2 L owan 0 0
Evelyn 0 0 Borung 0 2
Bourke 2 2 Kara Kara 0 1
Grant 2 2 Tatchera 0 0
Anglesey 1 1 Gunbower 1 1
Dalhousie 2 2 Gladstone 0 2
Talbot 2 2 Bendigo 2 2
Grenville 0 1 Rodney 2 2
Polwarth 0 1 Moira 1 2
Keyt esbury 0 0 Delatite 1 2
Hampden 0 0 Bogong 0 2
Rip on 0 2 Benamb ra 0 0
Villiers 0 1 Tambo 0 0
N o rmanby 0 2 Dar go 0 0
Dund as 0 1 Tanjil 0 1
Fo11e11 2 2 Buln Buln 0 2
Info rma tion on lines open for traffic (as at 31 December
1872 and 31 December 1880 respectively) was drawn f r om
T. Harrigan: Victorian Railways to '62 [Victorian Railways
Depar tment, Melbourne, 1962 (?), pp.283-7]. By
inspection of a map drawn t o show both county boundaries
and lines open at each of the two dates, each county was
assigned a value of zero ( no railway), 1 (limited railway
mileage) or 2 (considerable railway mileage).
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Chapter 9
THE SOURCES OF MECHANICAL TECHNOLOGY
9.1 . In troduc tion
In the preceding two chapters our attention was focused 
on the temporal and spatial patterns of machinery adoption 
on Victorian farms, and on some of the influences encouraging 
or retarding its use. Little consideration has so far been 
given, however, to what might be called the supply conditions 
- the circumstances beyond the rural sector which helped 
determine the range, quality and prices of equipment avail­
able to the farmer. Clearly, prices will influence the 
farmer's decision to purchase more, or more up-to-date 
equipment. The range of machines and implements produced 
locally or imported will define those farm functions which 
can be mechanised. And the level of technology embodied 
in these capital inputs will largely determine their con­
tribution to farm productivity.
A comprehensive examination of these aspects of the 
farm machinery supply situation is not possible in a study 
principally concerned with the relation between mechanisation 
and rural development. An inquiry into the growth of farm 
machinery production in Victoria would alone constitute a 
major research task. Within this chapter, therefore, we 
shall consider only one aspect of the supply situation: the
sources of new mechanical technology available to the Victorian 
farmer during 1870-1910- In particular, close attention 
will be given ( 1 ) the import content of domestic machinery 
supplies; (2 ) similarities and differences in the technical 
development of farm machinery in Victoria and elsewhere;
(3) leads and lags in the timing of the introduction and 
general adoption of specific implements and machines in 
Australia and overseas; and (4) the means by which foreign 
innovations in farm machinery design were adopted in Victoria.
The emphasis given technology appears justified 
because product innovations in the farm machinery industry 
become production innovations in the sector purchasing 
machinery. This characteristic of capital goods industries
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has led some economists to assign them a crucial role in 
diffusing new production techniques both throughout the 
manufacturing sector itself and between industry and 
agricul ture . *
Perhaps more important is the need to re-emphasise that 
the Victorian experience of rural development and mechanis­
ation during the late nineteenth century was not unique. 
Broadly similar patterns occurred not only elsewhere in 
Australia but throughout the areas of recent European 
settlement. Although the emigration of European labour and 
capital during the period has received the attention of 
economic historians, the international diffusion of technology 
has attracted less notice than it warrants. Thus, in the 
Australian case local inventors have dominated historians’ 
accounts of rural mechanisation. In these accounts there 
is little indication either that a quite similar development 
was occurring elsewhere, or that farm equipment designed or 
manufactured overseas made a significant contribution to the 
total stock of equipment used on Victorian farms.
Finally, our interest in comparative technology has been 
stimulated in part by the current discussion among economic 
historians over differences in Anglo-American production
methods during the nineteenth century and the conditions out
2of which these differences arose. Although concerned
principally with manufacturing rather than agriculture, this 
debate contains points of relevance to our present inquiry.
One is the danger of interpreting contemporaries’ observations 
as relating to the average or typical production technique 
when in fact they referred to current best-practice tech­
nology Rosenberg [1 969:1]* A second is the care necessary
The importance of capital goods industries in industrial­
isation has been stressed by Hoffman [1958] and Rosenberg 
[1 9 6 3 ]» Intersectoral transfers of new technology embodied 
in purchased farm inputs has received considerable attention 
in recent years from agricultural economists concerned with 
the problems of less-developed countries: see the survey in
Johnston [1 970 :386-396 ] . In the history of advanced 
economies, little notice has been taken of these same relat­
ionships: an exception is David [1966:3-9 ]*
2 The classic work is Habakkuk. [ 1 962 ] . A collection of 
contributions, and bibliography, are given by Saul [1970].
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in utilising theories arid concepts drawn from the literature 
on the economics of technical change, particularly in micro­
level analyses of the factors governing choice of production 
techniques [Ames and Rosenberg 1968:840-842 ]. Thirdly, 
comparative studies at the industry or even firm level appear 
to hold greater promise for an understanding of the reasons 
for in ter-c oun try differences in production methods than 
more aggregative approaches. And finally, this debate has 
kindled interest in the processes by which information 
concerning production techniques as well as the techniques 
themselves were transferred between countries during the 
nineteenth century [e.g.Uselding 1970]*
9.2. The Import Content of Farm Machinery Supplies
Mechanisation is one example of a change in rural 
production methods which normally raises the ratio of 
purchased to total farm inputs. Another, more commonly 
associated with the less developed countries of the present, 
is the increased use of artificial fertilizers. A critical 
issue in the development literature concerns whether this 
type of change in farming practice will stimulate growth 
in other sectors or whether growth -inducing effects are lost 
to the domestic economy through imports.
Some students of nineteenth century Australian rural
development, considering the relevance of the 'staple model',
2have listed farm machinery as one important backward linkage. 
However, neither the staple model itself, nor the 'strength' 
of the linkage effect of the demand for farm machinery, have 
as yet been tested against Australian evidence. It is 
not intended to argue here the appropriateness of the staple 
theory, but our assessment of the relative contributions of 
domestic and foreign machinery producers to total farm 
machinery supplies in Victoria should be relevant to a 
discussion of intersectoral relations as well as to the 
present inquiry into the sources of new mechanical technology.
1 Saul [1970:17].
Blainey [ 1 964 : 1 23 ] » Lougheed [1 968 : 1 06 ] .
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By the beginning of' the 1870s the production of farm 
machinery had become one of the more important manufacturing 
activities in the colony. Although the number employed was 
somewhat less than 300, this ranked rairly high in Victoria’s 
fledgling”industrial” sector.’ More importantly, it was 
one of the few engineering or capital-goods industries in 
the colonial economy, a fact well appreciated by contem- 
porarie s :
To our extensive agricultural and pastoral 
interests there can be no industry of greater 
importance than the manufacture and ample 
supply of machinery and implements wrought up 
to the highest point of modern invention and 
improvement. The colony, although young, is 
well provided in this respect... [McLeod 1868:47]«
Certainly, Victorians felt that ’in this branch of
manufacture we are years ahead of New South Wales’ [Argus
10-6-1870:7], and claimed that the success of their products
at the Intercolonial Exhibition in Sydney in 1870 was
2evidence of this.
The industry expanded steadily during the seventies 
and early eighties: in 1883-84 a peak level of employment 
of 1 , 3 3 2  was reached, a three-fold increase on the 1870-71 
figure. Thereafter it experienced considerable fluctuation, 
but the long-term trend was toward some contraction in the 
numbers employed. It was not until 1904 that the peak of 
the eighties was surpassed, during a decade (1 9 0 3 to 191 1 ) 
of vigorous expansion of machinery production. By 1911 the 
industry employed more than 2 , 7 0 0  persons.
The annual movements in numbers employed and average 
size of establishment are shown in Chart 9«1• The break 
in the series in 1893 marks the change from March to 
calendar years, and from an ’average number of hands
In I8 7 O-7 I1 persons employed (males and females) in 
’manufactories and works’ in Victoria were as follows: 
clothing (excluding furs, hats, hosiery, and people working 
in their own houses) 2,361 ; engineering and iron, brass, and 
copper foundries, 1 ,7 0 2 ; footwear, 882; printing, 738; meat 
curing, 694; and agricultural implements, 431« [Victorian 
Statistical Register 1870].
2 Report of the Commissioners appointed to represent Victoria 
at the recent Inter-Colonial Exhibition held in Sydney: 
V.P.P., 1870, Sec.Sess. No. 27» p«3»
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employed' definition of employment to one that included 
working proprietors. Implicit in the conformity of the 
two series i s  the relative s tab i l i ty  of the number of 
establishments producing farm implements. This is  
especially true of the period after  1 8 9 5 » when the rapid 
expansion of the industry appears to have resulted entirely 
from an increase in the average size of production unit.
Unfortunately, for almost the entire period 1870 - 
I9 IO, information about the value of machinery production 
was not collected at the time of the annual censuses of 
manufacturing establishments in Victoria. This would have 
provided, possibly, a better  indicator of the growth of 
domestic machinery production than the employment series 
shown in the chart. The value of gross output from 
establishments engaged principally in the manufacture of 
agricultural implements and machinery is  available only for 
the years from 1 9 0 h  , and for the single and isolated year 
of 1880-81. From an estimated £202,535 in 1880-81, output 
(in current prices) rose to a pre-war peak of £ 8 3 1 in 
191l » an increase of 311 per cent. This compares with an 
increase of 1 7 9  per cent in the total number of persons 
employed in the industry.
Victorian farmers were supplied, throughout the period, 
not only with the products of domestic machinery firms but 
also from other Australian states and from overseas. To 
arrive at some estimate of their re la tive contributions, i t  
is  not sufficient simply to compare domestic production with 
the total value of farm machinery imports, however, since a 
proportion of imports were subsequently re-exported to other 
Australian colonies and to New Zealand, and Victorian farm 
machinery producers themselves established (especially after 
1 9 0 0 ) sizeable foreign markets.
Under these conditions the import content of to tal  
supplies of farm machinery in any year may crudely be 
defined as
SF = (M - Xp )/(Q + M - X), where 0 < Sp S 1
From I8 9 5  to 1902, working proprietors are combined with 
managers and overseers; from 1903 they are separately 
distinguished, r is ing  from 55 in 1 904 to 76 in 1 9 1 3 .
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where M is the total value (including duty) of farm 
machinery imports, Q is the value of output of farm machines 
and implements, and X is the value of farm machinery exports, 
made up of Victorian (X^) and foreign (x^ ,) produce. Thus 
the local content of total supplies is given by
SY = (Q - XV )/(Q + M - X)
Estimates of for each year of the I87O-191O period wouldr
provide one rough index of the foreign contribution to the 
mechanisation of Victorian agriculture, and changes in that 
c ontribution.
The data from which estimates of the import content of 
machinery supplies can be obtained are available only for 
1880-81 and the six years 1904 to 1909» With the exception 
of 1880-81, as indicated above, no estimates of the value of 
Victorian farm machinery production were made until 1904.
And although this series (Q ) is continuous thereafter, no
estimates of can be made after 1 9°9 since in the followingryear the recording of interstate trade flows was discontinued.
The estimates of and given in Table 9«1 suggest 
that in 1880-81 nearly the entire Victorian market (95 Per 
cent) for farm implements and machines may have been 
supplied by Victorian manufacturers, imports playing an 
insignificant role. It appears, however, that over the 
following thirty years, when total annual Victorian sales 
rose from £194,000 to £432,000 (average between 1904 and 
1909)? those attributable to domestic suppliers rose from 
£184,000 to only £234,000, For one reason or another, 
these figures suggest that Victorian industry failed to keep 
pace with the expanding and changing machinery requirements 
of the farming community. By the first decade of this 
century, imports were accounting for nearly half the machinery 
supplied (an average of 46 per cent 1904-09).
These estimates (particularly for 1880-81) are, of course, 
only approximations. The definitions of farm implements and 
machinery used in trade and in industrial, production 
statistics may not have been identical. Although manufac­
turing establishments producing agricultural machinery were 
enumerated separately from related areas of engineering, the 
overseas trade figures were, toward the end of the period,
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presented on a more detailed commodity classification .
In the majority of cases, no d iff icu l t ie s  arose in arriving 
at estimates of aggregate farm machinery imports and exports. 
The minor category of engines (steam, traction, oil and gas, 
portable and stationary), however, has been excluded from M 
on the grounds that although some undoubtedly were used to 
drive threshing machines, chaffc u t te rs , milking machines and 
shearing machines, the majority were purchased by non­
agricult ural industries.
Table 9*1
Viet o r ia : Estimated Import and Local C ontent
of Total Farm Machinery Supplies 1880-81 and 1904-09
(Proportions)
Year Foreign Victorian
( S F ) ( s v )
1 8 8 0 - 8 1 0.054 0.946
1 904 0.544 0 . 4 5 6
1905 0.399 0 . 6 0 1
1 906 o . 4 o i 0.599
1 9 0 7 0.444 0 . 5 5 6
1 9 08 0 . 4 7 0 0.530
1 9 0 9 0.469 0.531
av. 1904-9 0 . 4 5 6 0.542
Source: Victorian S ta t is t ica l  Registers
Notes: See text. The 1880-81 figures are for the year
ending 31 March 1881, Estimates of X and M have been 
made on the basis of 0.75(l880) + 0.25(1881). The M 
figures include duty.
In addition, the published estimate of the gross value
of machinery produced (Q) in 1880-81 must be regarded with
considerable suspicion. This figure was obtained for the
f i r s t  time in conjunction with the 1881 Census. However,
in some (unspecified) manufacturing industries
where the information was not given the values 
have been estimated upon the same proportions 
as obtained in similar works respecting which 
the information was supplied [Y.Be 1880-81:409l,
and since the exercise was not repeated unti l  1904 we have no 
check on this  isolated value of output estimate.
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The values of X^ and X m a y  not accurately reflect the
country of manufacture of farm machinery exported from
Victoria. The X estimates include articles 'wholly 01
partly made up of imported material'. The use, say, of
imported iron in Victorian-made ploughs exported does not
affect our estimates of import content of local machinery
supplies. They would be influenced, however, if M included
machines imported in unassembled form and subsequently
exported fully assembled as Victorian produce. Although no
evidence of local assembly of farm machinery imports during
the period has been located, some degree of duplication may
persist in the estimates in Table 9*1«
In sum, the estimates we have prepared of the import
content of local farm machinery supplies can only be
accepted as rough indications subject to several reservations.
Yet we may surmise that while imports were comparatively
unimportant at the beginning of the 1880s, they had become
much more significant by the first decade of the twentieth
century, having secured by that time perhaps half the
1domestic market.
The import content estimates of local machinery capital
cannot be taken as indicating a declining ability on the
part of Victorian manufacturers to supply the farmer's
machinery requirements. For example, a high import content
in local supplies is compatible with an extensive export
trade in domestically-produced machinery. And just such a
development was a feature of the years after 1900, as
indicated by the figures in Table 9*2. Between 1904 and
1909 51 per cent of the machinery produced in Victoria was
exported. In particular, the exports of stripper-harvesters
flourished during these years, principally to the other
2Australian states, but also to Argentina.
1 ~The extent to which Victorian industry was meeting the 
machinery requirements of the rural sector just prior to the 
first world war may have been somewhat higher than the local 
content of plant and equipment supplies to the manufacturing 
sector. The nearest proxy measure for this is the estimate 
of 31 per cent made by Forster [1964:23] relating to Australia 
as a whole and to the period 1922-23 to 1929-30«
2 For a discussion of the export performance of the Australian 
agricultural machinery industry during this period see 
Bernasek and Kubinski [ 1963:486-487].
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Nonetheless, i t  is evident that despite the natural 
protection of distance and added advantages stemming from 
ta r i f f  protection, familiarity  with local market peculiar­
i t i e s ,  and long-established distribution organisations, firms 
in the Victorian farm machinery industry lost a sizeable 
proportion of the .local market to foreign manufacturers during 
the four decades preceding the f i r s t  world war. I t  is  not 
our present in terest ,  however, to evaluate the ’performance’ of 
these firms as indicated by this or any other cr i ter ion . We 
are concerned with the sources of mechanical technology adopted 
on Victorian farms, and the import content estimates constitute 
a necessary f i r s t  step in this  inquiry.1
Tab1e 9 • 2
Victoria: Value of Output and Exports 
of Farm Machinery 1904-1909
Calendar
Years Output
Harvester s 
10
Argen tina
Harvest er s 
to
other states
Total
machinery
co l ( 4) 
co l(1)
1 2 3 4 5
1 904 431 ,476 n .s . s . n .s .s . 194,127 0.45
1 905 4 4 3 ,114 28,038 92,806 193,513 0.44
1 9 06 4 7 8 , 5 0 9 2 9 , 6 5 2 99,525 224 , 7 2 3 0.47
1907 452,841 7 , 5 5 8 6 3 , 2 5 4 189,601 0.42
1 908 4 3 7 , 0 2 3 48,9 8 O 60,999 250,322 0.57
1 909 6 1 1 , 2 9 3 8 2 , 5 4 1 153,041 395,271 0 . 6 5
Source: Victorian S ta t i s t ic a l  Registers
n . s . s . :  not separately stated
In his unpublished thesis Dr. T.G. Parsons [1970:232-5] 
considers the role of the t a r i f f  in the development of the 
farm machinery industry in Melbourne before 1890. In an 
examination of nominal and effective rates  on ploughs he 
notes with respect to the 1880s ’that an ad valorem duty of 
20 per cent did not give a great deal of protection to 
Victorian manufacturers given the lower wages and cheaper raw 
material costs of England’ (pp.233-4). His conclusion is ,  
however, that 'technological improvements and not t a r i f f s  are 
the primary reason for the development of the Melbourne 
agricultural implement industry 1870 to 1890. There is  no 
correlation between t a r i f f  increases and manufacturing growth 
in this sector of the economy1(p.235)» The extent to which 
differences in costs were likely to have been less important 
in determining the import content of machinery supplies than 
the technical factors discussed in this chapter when attention 
is  shifted to the post-1890 period, to North American imports 
and to a wider range of farm implements, would require an 
exhaustive inquiry into the la ter  growth and structure of the 
industry .
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9 o 3 • Farm Machinery Imports: exposition and Origin
It has been established that between the 1870s and the 
first world war an increasing proportion of the total stock 
of machinery on Victorian farms was of foreign manufacture.
If these machines and implements were close technical 
substitutes for Victorian-made equipment, an explanation for 
the shift toward imports might be sought in evidence of cost 
and price differences in favour of the imported models. If, 
on the other hand, the lines of machinery imported faced no 
(or only limited) domestic competition, it is important to 
define which farm functions were mechanised entirely (or 
largely) with implements designed and manufactured overseas.
This would indicate the extent to which Victoria relied on 
the direc t adoption of foreign technology for the mechanisation 
of her rural industries. Further, some knowledge of the 
countries of origin of these imports is necessary to any 
assessment of the sources of borrowed technology, and also to 
complement our understanding of nineteenth century international 
factor transfers.
At the beginning of the period studied, the greatest 
proportion of farm machinery imports came from Britain' - over 
90 per cent during the first half of the 1870s. Between 
1876 and 1878 the position changed dramatically, the British 
share falling to just under half, that of the United States 
rising from less than 5 per cent to over 40 per cent. As 
indicated in Chart 9 »2 (and by the figures in Table 9*3)? there 
followed two decades during which the British and American 
shares in the import trade fluctuated considerably, the 
former, however, normally exceeding the latter. From the 
late nineties the trends become less volatile? that of Britain 
declines steadily to less than 20 per cent, whilst that of 
the United States averages around 30 per cent. If the 
Canadian figures (separately enumerated from 1899) are added 
to those of the United States, the North American component 
rises more strongly to around 55~65 per cent of the total
Burn [1 93 1 :304-305 ] cites evidence for the late 1860s sugg­
esting Australia was unique among the world's agricultural 
machinery importers in relying more on Britain than the 
United States.
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Table 9.3
V i c t o r i a :  I m p o r t s  o f  F a r m  M a c h i n e r y  
b y  C o u n t r y  o f  O r i g i n  1 8 7 0 - 1 9 1 0  
(£ b e f o r e  d u t y )
Ca l  e n d  a r  
y e a r
U n i t e d  
K i n g ' d  oin
Un i  t  e d  
S t a t e s
S o u t h  
A u s t r a l i a C a n a d a O t h e r T o t a l
1 8 7 0 1 3 , 8 6 1 3 4 5 4 1 5 n . s  0 2 1 5 1 4 , 8 3 6
1 871 1 2 , 1 6 3 3 9 8 1 82 n . s  . 1 , 0 6 7 1 3 , 8 1 0
1 8 7 2 6 , 9 0 7 3 0 73 n <> s  . 72 7 , 0 8 2
1 8 7 3 5 , 6 4 0 8 6 0 n. . s  . 1 05 5 . 8 1 3
1 8 7 4 8 , 5 0 5 8 0 4 8 n .  s . 4 2 6 9 , 0 5 9
1 8 7 5 11 , 6 7 6 2 2 8 25 n . s  . 6 9 2 1 2 , 6 2 1
1 8 7 6 1 3 , 2 2 5 3 5 7 7 3 n .  s . 2 7 0 1 3 , 9 2 5
1 8 7 7 1 3 , 6 1 3 4 , 7 0 0 2 3 9 n . s  0 1 , 2 0 7 1 9 , 7 5 9
1 8 7 8 1 2 , 1 5 2 1 0 , 5 5 4 2 , 2 0 9 n . s  . 351 2 5 , 2 6 6
1 8 7 9 6 , 7 3 6 7 , 8 0 0 7 7 0 n  . s  * 3 , 5 1 2 1 8 , 8 1 8
1 8 8 0 9 , 3 3 7 3 , 2 6 9 1 , 2 4 2 n . s  . 5 5 3 1 4 , 4 0 1
1881 1 3 , 2 7 9 7 , 5 8 4 1 ,1 25 n . s  . 9 9 2 2 2 , 9 8 0
1 8 8 2 1 4 . 9 5 0 9 , 4 2 5 1 , 5 9 2 n .  s . 3 , 1  09 2 9 , 0 7 6
1883 3 5 , 3 7 9 1 6 , 5 9 5 2 , 1 8 0 n .  s  . 6 , 7 5 9 6 0 , 9 1 3
1884 3 1 , 2 0 4 3 8 , 9 2 1 3 , 9 3 2 n . s  . 5 , 2 4 3 7 9 . 3 0 0
1 8 8 5 1 7 , 1 3 8 2 , 1 4 4 3 , 4 4 6 n . s  . 4 , 0 4 5 2 6 , 7 7 3
1 88 6 1 7 , 1 2 9 8 , 1 2 2 3 , 9 4 2 n . s  . 4 , 3 4 0 3 3 , 5 3 3
1 8 8 7 2 4 , 1 8 8 1 6 , 8 3 2 1 0 , 6 8 2 n . s  . 1 3 , 1 4 4 6 4 , 8 4 6
1 8 8 8 3 2 , 3 5 5 3 9 , 2 6 9 7 , 7 6 1 n . s  . 6 , 2 1 8 8 5 , 6 0 3
1 8 8 9 3 3 , 6 0 8 3 9 , 9 1 1 6 , 9 1 2 n . s  . 1 4 , 3 6 0 9 4 , 7 9 1
1 8 9 0 4 3 , 9 8 2 7 9 , 8 7 2 4 , 1 3 8 n . s . 8 , 8 0 6 1 3 6 , 7 9 8
1 891 2 4 , 7 5 9 2 2 , 7 7 0 5 , 8 1 1 n . s  . 1 7 , o 4 o 7 0 , 3 8 0
18 92 1 7 . 2 8 7 1 7 , 8 1 0 7 , 3 7 0 n . s  . 2 4 , 9 3 2 6 7 , 3 9 9
1 8 9 3 3 0 , 9 6 5 3 3 , 5 5 3 4 , 5 2 5 n . s  . 1 3 . 6 6 0 8 2 , 7 0 3
1894 3 5 . 8 6 1 9 , 3 6 4 ' , 6 9 6 n . s . 1 3 , 3 5 8 6 0 , 2 7 9
1895 3 2 , 7 6 3 9 , 8 8 3 1 . 5 0 3 n . s  . 1 1 , 1 9 5  
1 4 , 0 1 6
5 5 , 3 4 4
1 8 9 6 3 4 , 2 8 4 2 2 , 4 0 4 1 . 5 9 2 n . s  . 7 2 , 2 9 6
1 8 9 7 4 3 , 7 4 8 3 5 . 3 1 6 2 , 0 8 6 n  . s  . 2 9 , 2 1 0 1 1 0 , 4 1 0
1 8 9 8 4 7 , 7 2 8 6 6 , 6 3 7 1 , 9 0 6 n . s  . 2 6 , 3 5 2 1 4 2 , 6 2 3
1 8 9 9 3 2 , 9 3 2 8 0 , 4 6 4 1 , 9 0 5 28 4 2 , 6 6 6 1 5 7 , 9 6 7
1 9 0 0 3 3 , 4 2 i 6 4 , 9 7 8 3 , 5 1  1 n  . s  . 2 4 , 7 8 3 1 2 6 , 6 9 3
1 901 3 8 , 7 5 7 7 3 , 8 5 4 4 . 4 5 7 2 8 , 1 5 8 4 8 , 9 4 7 1 9 4 , 1 7 3
1 9 0 2
1 9 0 3
3 7 , 2 5 7 1 3 9 , 4 5 8
( b i g
1 , 8 3 5  6 , 7 8 7
u r e s  n o t  p u b l i s h e d )
4 0 , 6 5 9 2 2 5 , 9 9 6
1 9 0 4 3 4 , 3 7 3 1 3 7 , 8 6 5 i n c l u d e d 9 8 , 4 1 1 7 2 , 5 0 6 3 4 3 , 1 5 5
1905 2 6 , 7 7 3 8 5 , 3 0 3 i n 4 4 , 134 7 0 , 4 2 5 2 2 6 , 6 3 2
1 906 2 0 , 4 7 1 6 8 , 7 0 8 ’ o t h e r ’ 3 4 , 1 4 0 1 0 6 , 86 1 2 3 0 , 1 8 0
1 9 0 7 2 9 , 1 4 8 7 6 , 6 9 5 11 6 2 , 4 0 1 81 , 2 3 9 2 4 9 , 4 8 3
1 9 0 8 3 6 , 6 5 4 5 2 , 8 6 7 1* 6 8 , 9 7 9 5 0 , 0 1  8 2 0 8 , 5 1 8
1 9 0 9 4 7 , 1 8 7 6 9 , 3 9 7 11 6 6 , 1 0 1 7 0 , 7 2 1 2 5 3 , 4 0 6
1 9 1 0 5 3 , 6 2 4 8 0 , 6 4 8 n .  s  . 1 0 0 , 5 1 4 -p- 0 0 0 2 7 4 , 8 2 6
S o u r c e :  V i c t o r i a n  S t a t i s t i c a l  R e g i s t e r s
(Chart 9.2) Comparing; the pre-war situation with that of 
the early 1870s indicates a complete switch in the principal 
source of farm machinery imports into Victoria from primary 
reliance on the United Kingdom to reliance on Canadian and 
Ain eric an s upp 1 iers.
Before turning to the changes in commodity composition 
accompanying this geographical re-orientation of the import 
trade, some qualifications concerning the statistical evidence 
need to be spelt out. First, the import figures (with the 
exception of I910) cover intercolonial as well as foreign 
goods, and the caution given earlier in this study concerning 
possible difficulties in the accurate recording of overland 
trade with South Australia and New South Wales are also 
relevant in the present context. Second, the import values 
quoted are before duty; this is necessary since, particularly 
during the nineteenth century, Victorian trade statistics do 
not sub-divide duty paid according to the country of origin 
of the articles concerned0
The principal difficulty with the statistics of imports 
by country of origin is that it is likely they were classified 
according to country of final shipment rather than country of 
manufacture. The actual description given in the published 
trade statistics is 'country whence imported'; yet often, 
(especially in the case of the United States), the port of 
shipment, (New York, Boston, or 'East Coast') is cited, And 
only from the nineties was a distinction drawn between 
'Australian' arid 'other' imports from other Australian colonies 
although the former was by far the more important. However, 
this departure of concept from that required is only likely 
to have affected the share of the United Kingdom, and that in 
an upwards direction. An examination of the detailed figures 
for individual commodities suggests that some of the 
variability in the U.K. figures from the late 1880s may have 
been due to West European machinery (in particular, cream 
separators from Sweden) being re-exported from German or 
British ports. To a lesser extent, the non-appearance of 
Canadian machinery imports prior to 1899 suggests that any 
from this source may previously have been included in those 
from United States ports.
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Detailed evidence on the commodity composition of imports 
of farm machinery does not become available until near the end 
of the period studied. From I87O to 1875» only one category 
'agricultural implements’ appears in the published trade 
figures; from 1876 to 1886 a second category ’machinery, 
agricultural' is added. To these are added 'cream separators' 
in I887, and 'reapers and binders' in 1898. Beginning in 
1904, the classification becomes finer, with over a dozen 
categories distinguished.
It is debatable how much weight can be given the 
implements/machinery distinction drawn between 1 876 and 1897» 
and the extent to which it was understood by customs officials 
to refer to equipment of more or less mechanical complexity. 
What is clear from the figures, however, is that imports of 
'implements' from Britain were more important than those from 
the United States during the sub-period, whereas the latter 
tended to dominate the 'machinery' imports. This suggests 
that the rise of the United States to prominence in the 
supply of total farm equipment imports from the mid-seventies 
may have been associated principally with the fact that it was 
in America rather than Britain that the principal innovations 
in farm machinery occurred, that these machines were becoming 
increasingly complex (e.g. harvesting equipment) and thus 
most likely to be entered in the trade returns as 'machines' 
and not 'implements'.
The nexus between the shift in the geographical compos­
ition of imports and their commodity composition was evident 
to Victorians well before the period in which we are able to 
refer to detailed trade statistics. Writing about the 
origin of the machines and implements in use on Victorian 
farms, the United States Consul-General in Melbourne made the 
following observations in an 1884 report on agricultural 
machinery to the Department of State in Washington:
England and America furnish nearly all the imported 
agricultural tools, implements and machinery. 
American reapers and binders, notably Wood's, 
McCormick's, and Osborne's, are most generally 
used, and are likely to maintain their supremacy 
notwithstanding the recent appearance in the field 
of three English firms.
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A similar remark applies to American edge tools, 
shovels, spades, hay forks and rakes 0 Implements 
intended for light work in orchards and vineyards, 
such as ploughing and scarifying, are of English 
and American manufacture in about equal proportions. 
In mowing machines, England has a slight advantage 
in the trade over America, while she enjoys a 
monopoly in the importation of thrashing machines 
and portable engines. [Spencer 1884:750 3*
The relative strengths of Britain and the United States in 
various lines of machinery suggested in the Report quoted is 
supported by reference to descriptions of the farm machinery 
displays. In 1880, for example, only British firms are 
mentioned in connection with the Melbourne International 
Exhibition of that year: their principal lines were portable 
steam engines and post-harvest equipment (winnowers, threshing 
machines, and chaffcutters ), with no mention of harvesting 
machinery [Argus 25 - I 1 -1880 : suppl. p.48]. But in harvesting 
machinery, particularly reapers and binders, the field was 
pre-empted by American firms. It was not until the mid­
eighties that there is evidence of English reaper-binders (a 
Hornsby) being on sale fAust. 8-8-1885:274] or competing with 
the established American models like Deering, Osborne, or 
McCormick [Aust„ 12-9-1885:489]« By the end of the decade,
Canadian models are also mentioned - the Mercer Rake 
Harvester [Aust.4-1 - 1890:9], and the machines of the Massie 
[sic] Manufacturing Company [Auste 11— 1—1890:61 J.
The more detailed commodity-by-country of origin class­
ification given in the trade figures at the end of the period 
displays the comparative unimportance of the United Kingdom in 
supplying those lines of equipment in greatest demand.' With 
cream separators, Sweden supplied some 57 per cent of the 
value of imports 1901-1909» Britain only 17 per cent. The 
trade in grain, seed and fertilizer drills seems to have been 
completely dominated by American and Canadian products after 
1907 when this item was first distinguished. The same is
These impressions are supported by the comments of 
Professor Saul [1967:1*8-120] on the export performance of the 
U.K. agricultural machinery industry between i860 and 1914.
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Chart 9.2
Victoria; Farm Machinery Imports by
Country of Origin 1870-1910
Per cent 
100
United Kingdom
North America
189018801870
Source: Table 9.3
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true of the trade in harvesting machinery* The single most 
important class of imports, these accounted between 1898 and 
1 9 0 9  for 29 per cent of a l l  implement and machinery imports; 
the United States accounted for 53 per cent of the total 
supplies during these 12 years, Canada for a further 2 k  per 
cent, but the United Kingdom for only 14 per cent. All of 
these characteris tics are reflected in the figures in 
Table 9*4, which gives a detailed breakdown of the imports 
of farm machinery for the one year, 1 9 0 9 » by type of 
machinery and country of origin.
We have crudely classified the machinery imports into 
'new' and ’t rad i t iona l '  categories, placing grain, seed and 
f e r t i l i z e r  d r i l l s ,  reapers and binders, and cream separators 
in the former, and a l l  other implements and machines in the 
l a t t e r .  As Section B of the table indicates, 64 per cent 
of the 'new' machines were imported from North America 
compared with 16 per cent from Britain. Even in the more 
' t r ad i t io n a l '  lines, the North American share was somewhat 
larger than the British - 37 per cent as against 23 per cent. 
Also evident from the figures in Table 9*4 is  the absence of 
'new' lines in the exports of the other Australian sta tes to 
Victoria, the continued domination by Sweden of the market for 
separators, and the concentration of Canadian products in the 
two lines of reaper-binders and d r i l ls .
In addition to surveying changes in the commodity 
composition and origin of imports, we need to go further and 
assess the importance of imports rela tive to locally manu­
factured equipment in the mechanisation of each major farm 
function. Unfortunately, i t  is  not possible to estimate 
the import content of supplies of particular lines of machinery, 
as domestic production figures are not disaggregated by type 
of machine, either in quantity or value terms. To gain some 
impression of the extent to which either the 'new' or 
' t rad i t io n a l '  machinery imports faced domestic competition, we 
must rely on less comprehensive information*
In the previously-quoted Report of the American Consul- 
General in Melbourne, i t  is  stated that in Victoria at that 
time (1884) ploughs were 'generally of colonial manufacture', 
while 'English and American ploughs [were] rarely to be met
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with* [Spencer 1884:7^9-750 1 * Similar comments applied to 
harrows and ’reaping machines' - the latter probably 
covering strippers as well as reapers. On the other hand
scarifiers, seed sowers, mowers, reapers and 
b i nd ers, t hr a shing machi ne s , and portab 1 e 
engines are largely imported, especially the 
more complicated of the above-named appliances 
[ibid : 750 ] .
A similar impression' is gained’ from reports of field trials, 
agricultural shows, and machinery advertisements in 
newspapers at this time» There appears to have been some 
correlation between technical sophistication and whether the 
machine was of domestic or foreign manufacture. Since 
the ’more complicated appliances' listed formed only a small 
proportion of the farmer’s outlays on mechanical equipment 
in the early eighties, the overall market share of imports 
was, as we have seen, quite low.
This division between less complex equipment being
principally of domestic origin and more complex machinery
being imported persists, with some qualification through to
the first world war. And since the technical development
of nearly all lines of farm machinery was in the direction
of greater mechanical sophistication, the result was a rise
in the import content of total machinery supplies. From a
comparison of the import statistics (summarised in Table 9°5)
and the product range of the Victorian machinery firms, it
is clear that even at the end of the period, the domestic
farm equipment industry manufactured mainly ploughs and other
cultivation implements, and harvesting machinery of Australian
2design - namely strippers and stripper-harvesters.
The inclusion of scarifiers in Spencer’s list of implements 
’.largely imported’ is not supported by other evidence. The 
scarifier is generally thought to have been an Australian 
innovation without close foreign parallel; there is no 
evidence in the detailed trade statistics of later years that 
scarifiers were ever imported in quantity.
2 Harvesters were also imported in the first few years of the 
century: an estimate for the entire Australian market for the 
year 1905 gives 1 ,730 stripper-harvest ers imported, about 
2,700 made locally, and -4 1 8 of the latter exported.
Comm. P.P., 1906, N o .73 *
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For other increasingly important lines - reaper-binders,
mowers, engines, pumps, cream separators and milking machines,
- these local firms assumed the agency for imported models,
and sold them through their distribution organisation along
1with equipment of their own manufacture.
One interesting and important exception to this division
between home-produced and imported machines and their degree
of engineering complexity is that of grain, seed and
fertilizer drills. As noted already, the seed sowers used
in planting operations in earlier decades were principally
imported. Similarly, grain and fertilizer drills were at
first supplied almost entirely from Canada and the United
States. During the first decade of the new century however,
several firms in Victoria began manufacturing drills. This
probably constitutes one of the few major examples of
import-substituting product diversification in the pre-war
history of the industry. In 1903, for example, H.V. McKay
Pty. Ltd. were distributing an American drill; but by 1 909
they were producing both hoe and disc grain and fertilizer
drills in four sizes under their familiar ’Sun’ brand name.
Similarly, Mitchell and Company of Footscray first acquired
an agency for an American drill in 1898, and immediately
found them in very strong demand; in 1905 they began
manufacturing their own. Another prominent Melbourne
implement firm, T. Robinson and Co., were also making their
own drills by 1909 on the basis of a patent secured two years
earlier. Apparently the switch to own production was not
universal; at least one manufacturer (Percy Jennings and Co.)
was still relying, at the end of the decade, on agencies for
a Canadian and a South Australian drill to complete the range
2of equipment marketed. Nonetheless, one observer wrote in
These conclusions are based on an examination of a large 
collection of price lists of both Victorian and United States 
firms operating in Victoria, and cover the years 1902 to 1913» 
Victorian firms represented included T. Robinson and Company, 
H.V. McKay Pty. Ltd, Percy Jennings and Company, and Mitchell 
and Company; American firms were International Harvester and 
its affiliates - McCormick and Deering. See above, Chapter 
4. A discussion of the Mitchell experience is contained in 
my ’Full-line Diversification and the Growth of a Firm: Mitchell 
and Co.' (unpublished seminar paper, Department of Economic 
History, A.N.U., 1968), pp.12-17
2 See previous footnote.
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1918 that 'the large drill trade is increasingly passing 
into the hands of local manufacturers... American drills 
served as the foundation type of those made locally, but 
a number of improvements have been incorporated in the 
latter to make them better suited to the conditions 
prevailing in Australia' fHoms 1918:72].
We conclude this section by reiterating its general 
findings, and those of the previous section. There appear 
to have been three related developments in the composition 
of machinery supplied to the Victorian rural sector between 
1870 and 1910. The direction of innovation was toward more 
complex machinery, the rise in the import content of total 
Victorian machinery supplies was closely associated with 
the importation of these 'more complicated appliances', and 
the more rapid growth in imports than in domestic machinery 
production was accompanied by a steep fall in the British 
share of the trade and a nearly offsetting rise in that of 
North America.
To account fully for these developments would require an 
extensive inquiry into the economic history of the farm 
machinery industry in Victoria prior to the first world war. 
Such an inquiry would have to consider the following possible 
influences on the historical pattern just described: the 
size of the Victorian market relative to the (presumably 
increasing) production volume required to achieve cost- 
competitiveness with the more sophisticated newer lines of 
machinery imported; the structure and competitiveness of the 
Victorian industry, having special regard to the effects of 
the penetration of North American firms at the turn of the 
century, and the increasing concentration that occurred at that 
time; and the role of the tariff, its degree of effective 
protection, and the consequences of Federation, the 1906 
Tariff Inquiry, and the differential rates of duty on the 
exports of different countries as well as on different lines 
of machinery. All this is beyond the scope of the present 
study, although the relevance of these questions to farm 
machinery supply conditions is unquestionable. We are not 
attempting, in this present chapter, to assess the 
'performance' of the Victorian farm machinery firms in terms
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of the import content estimates or any other criteria.
In the remaining sections of this chapter we deal more 
specifically with the subject of technological change in 
agriculture by focusing on comparative technical developments 
in Australian farm mechanisation (as described in Chapter 7) 
and those occurring in the United States, and the means - 
other than the direct importation of the machinery - by which 
American technology was transferred and adapted to Victorian 
conditions. The choice of the United States for this 
limited comparative exercise was partly due to the growing 
importance of her implements in Victorian imports, and 
partly because the history of American farm mechanisation 
during the nineteenth century is particularly well documented.
9 .k . Comparative Technical Development
A recurring theme in histories of the late nineteenth 
century is that the mechanisation of Australian farming was 
closely associated with a small number of Australian 
inventors - Ridley, Smith, Mullens, McKay. By their 
inventive genius these men, it is held, not only made possible 
a substantial saving of labour in rural production at a time 
when manpower shortage was the factor limiting expansion, but 
also devised implements especially suited to Australian 
farming conditions without which the course of rural devel­
opment would have been quite different.
This view is normally only implicit in the treatment 
historians have given the growth of the rural industries and 
the role of mechanisation therein. In the standard accounts, 
prominence is given inventive activity rather than the rates, 
patterns, and determinants of machinery adoption, and the 
contribution of non-Australian inventors in this field finds 
no place alongside that of local inventors. The impression 
is therefore conveyed that imported implements and machines 
(or those locally produced on the basis of foreign designs) 
played a comparatively minor role in the story of rural 
mechanisation in Australia.
On occasion, it is explicitly suggested that imported 
machinery was not available or unsuited to local conditions, 
and that the Australian invention was crucial or even 
indispensible to the mechanisation of that particular farm
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function. This is true, for example, of many accounts of 
the importance of the stump-jump device to tillage 
operations in the stony or root and stump-infested 'mallee' 
areas of South Australia and Victoria. A.G.L. Shaw claimed 
'without it [the stump-jump plough] the Mallee lands might 
never have been scientifically cultivated for wheat'
[1969:78]. The more 'popular' accounts are quite lyrical:
In retrospect, it is clear that the value of 
the Stump Jump Plough invention would be hard 
to determine. Towns emerged to serve the 
pioneers and rural atmospheres developed and 
flourished. ... The Stump Jump Ploughs continued 
to leap the state borders - hurtling to their 
destinations in rattling freight trains and 
coaches, or by the placid paddle steamers of 
the Murray and Darling Rivers, or by the picturesque 
barques along the coast to West Australia, Tasmania 
and Queensland. Later, as the demand for this 
wonder-worker of the soil increased.., [Wheelhouse 
1966 :27-8] .
Other commentators are more reserved in their assessment of 
the implement's role: 'it was one of those rare inventions
which in its initial design so successfully solved a common, 
oppressive problem that, at least locally, it was eagerly 
adopted by all' [Meinig 1962:103].
The 'uniqueness of conditions' hypothesis which appears 
to underlie the stress given local inventive activity, depends 
crucially on the assumption that, in at least some branches of 
farm machinery development, suitable substitute machines were 
not developed overseas or, if they were, that they required 
substantial adaptation before they were adopted in Australia. 
Either way, the role of the local inventor assumes considerable 
importance in the story of rural mechanisation. If identical 
or similar patterns of technical development are found to
cf. Foster [1926:310] 'Without the stump-jumping plough the 
mallee lands of Victoria and South Australia might never have 
been scientifically cultivated for wheat'. Also quoted in 
Fitzpatrick [1969:151 -132]. Also Watt [1930:268]: 'This
[the stump-jump plough], together with the introduction of 
the mallee roller, enabled millions of acres to be brough under 
cultivation economically. This objective could not have been 
achieved without them'. A similar claim is made by 
Underwood and Pratt [1 963:131 1.
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have occurred prior to or simultaneously with the 
"independently" achieved developments in Australia, the 
importance of the latter for the rural development of the 
period is clearly less than the standard accounts suggest.
The same conclusion would be arrived at if it was found that 
imported machines and implements required only minor tech­
nical adaptation before securing widespread acceptance in 
Australia.
The ’unique* features of the Australian farm machinery 
market were spelled out by the American Consul-General in 
Melbourne in the early eighties for the benefit of United 
States firms contemplating sales efforts in Victoria. The 
principal generalisation was that American implements and 
machines were not as strong and durable as local soil, field 
surface and climatic conditions required. Ploughs and 
cultivation implements of American manufacture were 'not 
considered strong enough for the stiff, clayey soil of the 
colony*. American reapers and binders were generally 
preferred, but 'farmers are in many cases afraid that the 
light construction of harvesting machinery is not compatible 
with durability' and, since the 'nature of the soil causes the 
harvest field to be rough and uneven,... many have sought the 
newly-invented English machines on account of their 
appearance of greater strength'. Finally, the American 
manufacturers were advised to substitute iron for wooden 
wheels and to choose with care the timber for use in farm 
machinery as 'the climate *of Australia is drier and more 
severe upon wood-work than any part of America, not excepting 
Southern California' [Spencer 1884:749-51 ]•
These same broad generalisations about the differing 
conditions in the two countries were closely echoed by a 
second American observer more than 30 years later. In a 
137 page report to American machinery makers in 1918, Juan 
Homs of the U.S. Department of Commerce wrote
In several important respects, and chiefly when 
farm machinery is involved, agricultural practices 
differ very materially from those in general vogue 
in the United States. The fact that the land is 
not cleared of stumps and other obstructions makes 
it indispensible for the stump-jump feature to be 
embodied in nearly all tillage implements, and for 
the same reason all the other machines must be
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strongly built. These circumstances do not 
prevail in agriculture as practised elsewhere, 
and this condition undoubtedly constitutes a 
disadvantage in the general adoption of farm 
machinery manufactured outside of Australia.
[Homs 1918:63]
The report gives detailed information on many lines of 
farm equipment; yet the strong impression emerges of many 
implements and machines manufactured in the U.S. meeting the 
Australian farmers' needs without major alteration in 
design (see Table 9»5)*
Table 9*5
Suitability of American Farm Machinery 
to Australian Conditions, 1918
1. American implement accepted:
chilled walking plough; disc harrows; manure 
spreaders; reapers and binders; hay rakes; oil 
engines; cream separators.
2. Minor adjustments required:
disc plough; steel walking ploughs; spring-tooth 
harrows; grain and fertilizer drills.
3• Un suited:
riding gang plough; winnower; chaffcutter; steam 
engine; milking machines.
4. No American equivalent:
stump-jump ploughs and cultivation equipment; 
one-way disc cultivator; stripper; stripper- 
harvester .
Based on Homs [1918:82-127]
For those machines imported and used in Australia, the 
requirement of rugged construction was repeatedly emphasised: 
’There are no particular points of difference between the 
binders used in the United States and those used in 
Australia, although a preference is shown for strong and 
well-built machines' [Homs 1918:105]. Similarly, although 
the Australians demanded strongly constructed hay rakes,
'the heavier machines as manufactured in the United States 
have proved satisfactory for Australian requirments'
[ibid:110], The same general point was made with respect 
to spring-tooth harrows, disc harrows, grain and fertilizer 
drills .
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The ’minor adjustments’ to American implements appeared 
to cater for Australian ’tastes’ as well as physical or 
climatic conditions. Steel walking ploughs competed better 
with the long-favoured English models if fitted with extra- 
long steel handles [ibid:91]• Disc harrows should have 
particularly high frames to clear the longer stubble left 
by the stripper than by American harvesting machinery [ibid: 96] . 
And the shorter maouldboard length on most American ploughs 
was a disadvantage where the preference lay with the much 
longer mouldboard of English derivation Cibid:83^ .
It is perfectly clear, however, that the American shares
of the markets for ploughs and cultivation implements
embodying the stump-jump feature and for strippers and
stripper harvesters, were completely insignificant. Stumps,
stones and roots had presented a problem to the successful
1introduction of machinery in the American mid-west, but
only in the wheat-growing areas of Australia was the systematic
clearing of these obstacles not undertaken. One factor
mitigating against American manufacturers taking up the
production of these ploughs for the Australian market was
the predilection of the local manufacturers to ’adhere to
the practice of catering to the whims of individual users’
[Homs 1918:82], which precluded long production runs of 
standardised implements. But in the case of the stripper 
harvester, both Canadian and United States firms took up its 
manufacture for the Australian market just prior to the 
first world war, and ’in spite of the high rate of duty they 
succeeded in building up a rather satisfactory trade’
[ibid : 1 08 ] .
Our conclusion is that, with two major exceptions,
American machinery required only minor adjustments in design 
to secure reasonably competitive status with Australian-made 
equipment or acceptance by the Australian farmer even when 
no locally made substitute existed. The two exceptions, 
noted above, were in harvesting machinery and tillage 
equipment; even in these lines, the ’indispensibility’ of
’Improved Hussey and McCormick reapers were known in 
Wisconsin before mid-century but did not obtain wide adoption 
because of the difficulty of negotiating stumps and roots’ 
[Lampard 1963:29]. Cf Bogue [1963:156].
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the Australian machines to the mechanisation of farm 
functions under ’unique’ conditions must be qualified.
In section 7 *5 > we discussed the factors influencing 
the farmer’s choice between Australian harvesting equipment 
(strippers/stripper harvesters) and machines of foreign 
design (reapers/reaper-binders), concluding that the latter 
were able to operate satisfactorily under a wider range of 
the climatic and farming conditions found in Victoria, 
including all areas where the former were in use. The 
most that may be claimed for the much-vaunted sequence of 
local investions in harvesting equipment is that in 
restricted areas of Victoria they enabled lower-cost 
production methods than with the alternative machines.
How significant this cost differential was in terms of 
permitting the expansion of grain production over the next- 
best alternative is difficult to assess, although such a 
calculation would represent a measure of the importance of 
the innovations. We can only speculate that given the 
evidence that both types of harvesting equipment were to be 
found on grain farms toward the end of the nineteenth century 
in those regions of northern and north-western Victoria where 
strippers could be used, the savings may not have been very 
great.
The second exception already noted was the stump-jump 
feature on tillage equipment. It may be possible to argue 
in this instance that stump-jump equipment was a technical 
prerequisite to cultivation of mallee and some other areas 
of Victoria, so long as the possibility of clearing the land 
of those obstructions is not admitted. Unfortunately, we 
lack information as to the proportions of ploughs, scarifiers, 
etc. sold with and without the stump-jump feature, and of 
their regional utilisation patterns. But it seems likely 
that Homs’ claim (cited above) that the stump-jump principle 
must be embodied ’in nearly all tillage implements’ was an 
exaggeration. All the major implement makers in Victoria
even at the end of the period, appear to have offered as 
many varieties of 'fixed' mould-board and disc ploughs and 
'rigid type' tillage equipment as those with the stump-jump 
feature, although this is not necessarily an indication of
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relative sales. Also, there were many areas of Victoria
cultivated prior to the introduction of the innovation; and
even where it was found particularly useful during the
initial stage of clearing land, repeated tillage may have
permitted the use of orthodox equipment after a few years.
Finally, we should note that in only 3»135 °f the
86,29^ ploughs in use in the neighbouring state of New South
-|Wales, or some 3*6 per cent, were recorded as stump-jump.
9•5 The Transfer of American Technology: Information
During the period 1870-1910 the Victorian farmer appears 
to have turned increasingly to foreign and in particular 
North American sources for new mechanical technology, and to 
have imported it directly embodied in machines and implements. 
These trends are clearly discernible despite intense local 
innovatory activity in at least some areas of machinery 
development; and they do not appear to have been seriously 
affected by ’unique* Victorian farming conditions - physical, 
climatic or economic.
The rate at which this transference of technology took 
place is likely to have had an important bearing on increases 
in rural labour productivity during the period, on the 
profitability of farming, and, in particular, on the ability 
of theVictorian grain-grower to maintain competitiveness with 
his North American counterpart in the international market.
To conclude this chapter, therefore, a brief survey is made 
of evidence of the leads or lags occurring in the introduction 
of particular farm machines in Victoria and the United States, 
and of the means by which information about machinery developed 
in the latter was made available to the Victorian farmer.
The progress of farming in Victoria during the latter 
part of the nineteenth century was constantly being compared 
with that occurring elsewhere. Initially, colonial rural 
practices were evaluated against English methods, but 
comparisons came increasingly to be made with American 
experience. It was recognised that the expansion of crop 
production in the northern and drier areas of Victoria, and
1 New South Wales Statistical Register.
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the concurrent problems of adjustment faced by farmers in 
the older- settied regions of the colony each had their 
analogue in the settlement of the American mid-west and 
the problems of the eastern S tates’ farmers.. The land 
disposal procedures and settlement patterns in the U.S. 
were frequently compared with Victorian experience; the v is i t  
to Australia by Henry George during 1890 underlined common 
concerns over the ’land question’ . Alfred Deakin' s v is i t  
to America in 1884-85 concerning Victorian proposals on 
ir r iga tion , and the role of the Californian Chaffey brothers 
in the schemes constructed at Mildura are other pointers to 
contacts between the two countries. Similarly, close 
attention was paid to the development of the 'factory system' 
of dairying in the United States by those concerned with the 
early development of a commercial dairy industry in Victoria.
But i t  was in grain production perhaps more than any 
other aspect of rural development that the Victorian farmer 
was a keen observer of the American scene. The reason was 
not hard to discover -as an agricultural reporter in a 
Melbourne paper makes clear in 1880:
. . . l e t  us note that the immense output of wheat 
both in America and Australia is the direct 
result of the land systems in vogue in both 
countries, and that the low price of wheat in 
England is  also a result of that system. The 
questions that most nearly concern our own 
readers are, however, . . .  what the Australian 
[farmer] will be able to do, and how he will be 
able to make both ends meet and have something to 
spare when competing with the United States farmers 
in the wheat markets of the world. [Aust_. 24-1-1880:
1 1 9 ] .
The Victorian grain grower faced higher transport costs than
his mid-western American counterpart. I t  is also possible
that he operated on smaller holdings, and under more uncertain
1
climatic conditions. Hence, the maintenance of his position 
in the highly competitive international wheat market required 
diligence in minimizing production costs. A strong economic 
inducement thus existed for Victorian ag r icu l tu ra l is ts  to
These were differences l is ted  in the contemporary press. 
Their verification would require considerable research.
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keep informed of those developments in. American agriculture 
which might be applicable to Victorian conditions, and 
assist efforts to offset generally declining product prices 
by expanding output or reducing unit costs» And new 
American implements and machinery attracted considerable 
attention precisely for these reasons»
Newspapers played a significant role in bringing the 
farmer information on developments in agriculture overseas. 
The weekly journal the Australasian (published by the Argus)9 
for example, carried several pages of farming news in each 
issue, and extracts from foreign publications were regularly 
featured. The comparisons made by rural reporters between 
Victorian and American conditions included, from time to 
time, reports of inventions or trials of new implements and 
machines in the United States, together with advice to the 
Victorian farmer on the significance or relevance of the 
development .
The importance which these newspapers attached to
providing their country readers with informed comment on
American farming is illustrated by the travels of the Dow
brothers in the 1880s. J.L. Dow, rural editor of the 
1Leader, became a member of Parliament in 1877» and was 
Minister for Lands and Agriculture from 1886 to 1890. His 
brother, T.K. Dow, was a rural reporter for the Australasian. 
In 1883 both were sent to tour the farming areas of the U.S., 
since
The farmers of the colony wished to know what 
they had to fear from American competition in 
grain growing, wool-production, and other 
branches of agriculture, and to be instructed 
in the best and cheapest methods of carrying 
on farming operations [Dow 1886:43]«
They wrote for their respective newspapers during their tour 
and their observations on American farming were subsequently 
published in book form [J.L. Dow 1884; T.K.Dow 1884]. With 
this background, there can be little doubt that at least 
some writers on farming practices were familiar with contem­
porary developments in American agriculture. And advances
The weekly journal published by the other principal Melbourne 
newspaper, the Age.
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in farm machinery were prominent among the topics the Dow
1brothers discussed.
The other method by which the attention of the Victorian 
farmer was drawn to new American machines and implements was 
their extensive demonstration throughout the colony. A 
careful process of product testing appears to have preceded 
the quantity importation of new or radically altered models. 
This involved the display of one or a small number of 
machines at literally dozens of country agricultural shows, 
participation in field trails and contests against 
competitors or superceded models, and advertisement in the 
press, laying stress on technical features and the results 
of these local trials. In the eighties American manu­
facturers were advised that this widespread demonstration 
was essential to gain access to the Victorian market [Spencer 
1884:752], although it was fairly costly to the machinery 
makers - domestic or foreign.
2At the beginning of the 1870-1910 period American firms 
relied principally on local importing firms for their 
retailing outlets. Representatives of the overseas manu­
facturers visited Melbourne from time to time bringing their 
products to the notice of these local distributors. These 
were normally manufacturers of farm equipment in their own 
right. The range of machines produced or imported by some 
of these leading Melbourne implement firms (as revealed by 
newspaper advertisements) attest to the early origins of the 
practice of complementing own-produced with imported models 
in order to provide the farmer with a full-line of machinery 
through one distribution system. Subsequently, American and 
Canadian farm machinery firms established in Melbourne what 
were termed at the time ’branch houses’. Even at the end of 
our period, however, distribution and retailing within
These included combine harvesters, hay-making equipment, 
and machinery in dairy factories.
2 The activities of American manufacturers in Melbourne dates 
from at least the 1850s when ’several American implement 
houses were located in Collins-street west, and in the 
warehouses of our general implement firms might be found a 
great number of articles of United States manufacture’
[Argus 6-4-1 875 :6 ].
3 7 3 .
Victoria was not undertaken by these companies themselves 
but by agents in country towns [Homs 1918:76-7!« And 
local assembly or manufacture of spare parts, attachments, 
or machinery did not occur unti l  even l a t e r . '
9-6. The Transfer of American Technology; an Example 
In recent decades Australian farmers have been 
cr i t ic ised  for lagard adoption of foreign machinery. The 
post-war Rural Reconstruction Commission considered that
the history of mechanical development in 
Australian agriculture has many pages of 
which we may be proud. On the other hand, 
i t  is  unquestionable that we have not always 
been quick to take advantage of new devices 
which have been perfected in other countries 
[6th Report 1 9^+3 :25^°
Thus tractors appear to have been introduced more slowly 
into Australian than American agriculture during the interwar 
period. And more recently certain non-mechanical 
innovations have not been accepted as readily in Australia 
as overseas [Donald 1 9 6 7 2 8 3 !« Similarly, back in the 1880s, 
an American wrote that ’generally speaking, Victorian 
ag ricu l tu ra l is ts ,  as well as residents in towns and c i t i e s ,  
true to the sp ir i t  of English conservatism, are slow to 
adopt anything new, and when convinced of the superiority of 
an ar t ic le ,  i f  i t  can be locally made, they prefer the 
domestic to the foreign manufacture5 [Spencer 1884:751 !»
I t  is  necessary to distinguish, however, the time lag 
occurring between the introduction of an innovation on 
American farms and i t s  i n i t i a l  ( t r i a l )  appearance in Victoria
Although both Massey and Harris farm equipment was sold in 
Australia before 1891 * i t  was only af ter  their merger in that 
year that a local agency system was established. This 
Canadian firm only became involved in local production through 
entering into partnership with H.V. McKay Pty. Ltd of Melbourne 
in 1 9 3 0 . The other leading North American firm selling 
machinery in Victoria was International Harvester (formed in 
1901 in the U.S. from a merger of McCormick, Deering, and 
other firms). The International Harvester Company of 
Australia was formed in 1912, and thereafter some local 
manufacture of components was undertaken. The company’s 
f i r s t  full-sca le  manufacturing plant at Geelong was not 
opened until 1 9 3 9 »
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on the one hand, and on the other the rates of which the 
innovation is subsequently adopted in each country» The 
latter is governed by factors which have concerned us in 
previous chapters; the former is our principal concern in the 
present context» And we have chosen the introduction of the 
reaper-binder as a case study»
It was clear to contemporary observers that the 
mechanisation of reaping in the United States around mid­
century only shifted (and accentuated) the labour bottleneck 
in harvesting one stage further - to the binding operation.
The first attempt to 'mechanise’ this function took the form 
of a reaping machine on which the binders were carried, to 
perform their task manually on the machine itself. The 
Marsh ’harvester’ was the first of these to gain wide 
commercial acceptance in the States. It was invented in 
1858, and after considerable testing about two dozen were 
marketed in 1864 and again the next year. By the end of 
the decade, a thousand a year were being produced, while other 
manufacturers (including McCormick) commenced production in 
the early seventies [Rogin 1966:107-10].
A Marsh harvester was imported from America by the 
Melbourne implement manufacturer, T. Robinson and Co., and 
given public trials in the summer of 1869-70 r Aust . 1-1-1870: 
24,25] • Although one hundred thousand machines of this 
type had been sold in America by 1879 [Shannon 1968:134], 
there is no evidence of widespread adoption in Victoria.
Partly this may be explained by the existence of an alternative 
harvesting machine, the stripper, and partly by the more rapid 
introduction into Victoria of the innovation which superseded 
Marsh harvesters - the mechanical binder.
Attempts to design a reaping machine incorporating an 
automatic sheaf-binding mechanism were made in the United 
States without success throughout the 1850s and 1860s, using 
a variety of binding materials. The first year in which 
they were sold commercially was 1874, when the Walter A. Wood 
Company produced twenty five wire binders [Rogin 1966:1 10—1 1 ] • 
Production rose dramatically over the following few years, 
being taken up by such firms as Osborne and McCormick and by 
1878 as many as twenty thousand wire binders may have been 
in use [ ibid, 1 1 1 ] .
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In Victoria the advantages of mechanical binding were
clearly recognised. Prizes were offered by agricultural
societies as encouragement to local inventors [Argus 15”9“
1870:6], and there is evidence that the latter were not idle.1
The local inventors were beaten to commercial production,
however, by their American counterparts. Reports of trials
and purchases by farmers of reaper-binders date from 1877i
2some indicating satisfactory service, others that the first 
machines were plagued by mechanical breakdowns [e.g. Age 3-2- 
1877!5]- Invariably, the brand-names mentioned were 
American - particularly Wood, McCormick and Osborne. Not 
until the end of the decade is there indication of Victorian- 
made machines being exhibited or given field trials with the 
American models [Age 25-10-187956] . Thus, a lag of only 
three or four years appears to have occurred between the time 
the wire-binder was introduced onto American farms and its 
initial adoption by farmers in Victoria.
A binder using string (or twine) instead of wire was 
first marketed by the Deering Company in America in 1880; 
McCormick took up production in the following year, and is 
believed to have sold as many as fifteen thousand by mid-1882 
[Rogin 1966:1 15- 116 ] . This invention appeared almost 
simultaneously in Victoria. In fact, a Wood ’self-acting 
string-binder' was giving field trials in the colony in 
January, 1880 [Aust , 3-1-1880:25; 10-1-1880:57] • During the 
same harvest, the string binder was described as ’an 
accomplished fact’ [Aust. 7-2-1880:184] . A Deering twine-binder 
arrived in Melbourne about the middle of 1880, having given 
demonstrations during the late summer in New Zealand 
[Aust. 3-7-^880:26] . And several American models - including 
Deering, McCormick, Osborne and Wood - were on display at the 
Melbourne Exhibition later the same year [Aust. 23-10-1880:537] > 
and took part in field trials during the following harvest 
season [Aust. 4-12-1880:729-730].
The adoption of reaper binders in Victoria was discussed 
more fully in section 7 »6.
2 e.g. Age [20-10-1877:5]; Banfield [19555121-122],
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The American manufacturers of harvesting machinery
clearly regarded the Victorian market as sufficiently
important to warrant release of new products there very
soon after their domestic release. Although advertisements
or reports of trials of such machines frequently claimed
1prior testing in the field in North America, references to 
mechanical failure during early demonstrations, and a 
comparison of dates of introduction in the two countries, 
suggest that prototype models may well have been sent to 
Australia before all technical problems had been fully 
solved. In this line of machinery at least, new American 
equipment became available to the Victorian farmer with only 
short delays following its initial adoption by United States 
farmers.~
Whether the rapid introduction of the American reaper- 
binder (in each of its three stages of technical development) 
was typical can only be determined by additional research. 
There is evidence that the grain drill, which formed so 
important a component of Canadian and United States exports 
of farm machinery to Victoria in the 1890s and early 1900s,
made its initial appearance in Victoria only after a lag
3of 15-20 years. With this implement, minor improvements
were continually being made to the seed delivery system, so 
that the isolation of a specific maehine-type is more 
difficult than in the case of the reaper-binder.
For example, the Wood twine binder, referred to above, was 
claimed in the summer of 1879-80 to have 'been extensively 
tried in the United States and Canada’ [Aust. 3-1-1880:251• 
Since this pre-dates the first reported commercial production 
of twine binders in the U.S., the trials referred to must have 
been on experimental models and not have extended over any 
length of time.
2 This conclusion is independent of observed differences in 
subsequent adoption rates in the two countries.
3 On the adoption of the grain drill in the United States see 
Rogin [1 966 f1 92-1 99 1 i Anderson [ 1 936 : 1 78 - 1 89 1, Bogue [1963:152- 
154 ], and Danhof [1 96 9 : 206-2 1 4 ] . For Victoria, see Aust . 
[29-3-1890:610; 15-1 1-1890:9261 and Underwood and Pratt
[1 965 :131 ].
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9.7 Cone lusi on
During a period in which technological leadership in 
many fields of machinery design and construction is believed 
to have moved from Britain to America, the principal source 
of Victorian imports of farm machinery also shifted across 
the Atlantic, but to Canada as well as the United States.
Partly this was because the expansion of cultivation in 
Victoria after 1870 was into regions more akin to those in 
(western) North America than Britain. American inventions 
were thus likely to be more appropriate. In part, North 
American machines came to be favoured even where close British 
substitutes existed, despite early criticisms by Victorian 
farmers. There may be many reasons for this. One point is 
clear, however, North American machinery manufacturers appear 
to have been more export-oriented than their British counter­
parts, and were supported in this by Government agencies.
The Americans were prepared to adapt their product as 
manufactured for the domestic market to suit export 
(Australian) requirements. The most striking instance of 
this was the production of the Australian-designed stripper- 
harvesters in Canada exclusively for the Australian market.
And much of the literary evidence used in this chapter has 
been drawn from U.S. Government investigations of the prospects 
for American farm machinery manufacturers in Australia.
The importance to economic growth and productivity 
increase of securing the best available technology is well 
understood. In Australian industrial development, the 
inter-war dependence on Britain for imports of mechanical 
equipment at a time when British technology had fallen behind 
the most up-to-date available may partly explain the sector’s 
poor performance during those years. The greater dependence 
on America in similar respects is, conversely, believed to 
account in part for the post-war improvement in industrial 
efficiency [Butlin 1970:314,324].
In farming, however, and if Victorian experience is 
typical of Australian as a whole, the comparable shift in 
sources of new embodied technology and machinery capital inputs 
occurred in the third quarter of last century. The relevance 
of this contrast to the twentieth century economic development 
of the two sectors warrants further research.
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